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VALUE OF 
IN| DIFFERENTIATING 
MYOCARDIAL 


By 


PROFESSOR Of 


UNINERSTLY OF NEW 
NEW 


Krom the dawn of electrocardiog 
Kinthoven 


that multiple planes of recording were 


raphy it was apparent to 


necessary if one was to get the most 
ut of this method of clinical investiga 
that 


ballistocardiographers were content to 


ion. It is a remarkable contrast 


ecord the mechanical forces in a single 
plane for nearly 70 years after Gordon 
the head-foot waves?. 
Hamilton, in 1945, published lateral and 


lorsoventral 


first inscribed 


normal sub- 
1950. re 
orted that some subjects whose head 


curves of a 
ct and Scarborough, in 


ot waves became small during ex 

ration had large lateral systolic waves 
| hich showed no decrease during ex 

ration’. This was startling, because 
eat weight had been placed on the 
crease in the | | systolic waves in 
lerly normals, and in those who had 
irt disease. The decrease in this wave 
ring expiration had been noted in 
gina, and in normals who later had 
ronary disease. Three vears ago Starr, 
presenting these facts before this 
ociation’ ascribed the phenomenon 
ely to myocardial dysfunction, and 


cluded that the | wave decreased 


use “the heart beats with less 
ngth’. Scarborough’s figures sug- 
that the actual cause in many 


s is a change in direction, and not 


esente d at the 
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in velocity of ventricular ejection. The 
latter can only be due to impaired myo- 
cardial vigor, or to increased diastolic 
pressure in the aorta, the pulmonary 
artery, or in both. Change in direction 
could be due merely to aortic tortuos- 
itv, which is increased in old age, ar- 
terial hy pertension or syphilitic aortitis. 

Scarborough’s tec hnique did not per- 
mit simultaneous recording of force in 
two planes, and there was a chance 
that the was not the same 
when one trace was made at a different 
respiratory cevcle from the other. The 
recording of lateral or dorsoventral mo- 
tion from the center of a table on which 
the whole body 
ately reflect even direc- 
tion of the impulses generated by the 
heart. Head-foot well trans- 
mitted along the axial skeleton, rigid 
in this plane, and can be adequately 
inscribed from tables or even from the 
subject’s shins. Lateral or front-back 
forces liberated in the center of the 
twist the body and are 
not well transmitted to a table. Hence 
these forces must be recorded from the 
thorax. 

Dr. Julio Ortiz-Marquez, who joined 
us in 1952, was so shocked, as a vecto- 
cardiographer would be, by our record- 
ing the ballistocardiogram in only one 


situation 


rests does not accur- 
the force or 


torce Is 


mediastinum 


American Physicians at Atlantic City, 
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plane, that we made up a simpli cle 
vice to prov ide him the data he wanted 
that 


routine 


The findings were so illuminating 


we have SLICE done all oul 
inscribed 


lateral and 


work in 3 plane s, with lead 


on the fourth channel. Our 


LATERALT 


BALLISTOCARDIOGRAM 
dorsoventral trace ire inscribed by a 
platform, mounted on stiff springs and 
placed under the inches of 
the thorax and shoulders ig. | Phe 
sensitivity and filters on the lateral sys 
so adjusted that if this platform 


upper 


tem are 


Fig. ] 


thorax 2 


horizontal springs (right insert) are % in. long. The latter are at the 
1 H S magnets (M 
Blocks (B 


Four Alnico 
the system. 


ling lateral ind d 


\ spring-opposed platform for recor 


rhe suspending springs, 2 on each sic 


and coils ot 
are used to prevent rolling and transmit lateral force to the platfor 


oventral motion of 
insert); the 


upper end of the platfor 


are In. long lett cantile 


#40 wire ( are used to sense motions 


/ \ 
8 \ 
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is used in the head-foot plane, wave 
form and amplitude are almost identi 
cal with those in simultaneous records 
made with our electromagnetic pic k up 
on the shins. The dorsoventral system 
gives the same signal (1.2 to L4 my 

on sudden application of a 50,000 dyne 
force in that plane as the lateral system 
vives to a similar force applied from 
right to lett 


the shins it reflects the forces acting 
in three planes during the cardiac 
cycle. This method yields the same out 
put in millivolts for equal forces at 
the surface of the thorax, in each of 
the three planes. 

Our curves, like those of Hamilton*, 
show that normal young people have 
lateral systolic waves one-fourth to 
one-half as great as the head-foot de 


1.0 Sec 
2.—Electrocardiogram (top), head-foot, lateral and dorsoventral ballistocardiogram and 
il heart sound bottom) from same subject, as Fig. LA, in Tr. Assn. Am Phys., 62, 150 
49. K precedes second sound by over 0.08 second in earlier figure (age 48) and by 0.10 
this one 5 years later. Diastolic wave here is largest in dorsoventral trace. In all records, 
vard motion of the trace significes headward, backward, or leftward motion of the thorax 


It seems certain that the mediastinum 
oes not transmit force equally in three 
lanes, from the vascular bed to the 
horax, and that there will be varia- 
ons trom one individual to another 
the relative distortion and loss in 
insmission in various planes. The 
stem described adequately records 
ie time and relative size of the ballis- 
waves reaching the surface of the 
vax in these two planes. Together 
th head-foot waves recorded from 


flections, with even smaller dorso- 
ventral movements ( Fig. 2). The head- 
foot and dorsoventral waves increase, 
the lateral waves decrease as the sub- 
ject changes from held expiration to 
held inspiration (Fig. 3). In older sub- 
jects lateral waves often are relatively 
large as compared with those in young 
adults. This is most evident in the 
cycles, recorded during normal expir- 
ation, in which head-foot I-] waves 
are small. Not only are the lateral 


NJ N 
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waves often large in. relation to head 


toot motion, but in normals over 60 
and hypertensives as voung as 40, these 
waves usually increase in size as the 


head-ftoot I-] complexes decrease dun 


ing expiration 


barely detectable in one of Scarbor 


small head-foot complexes, is a 


the footward IL wave 


phenomenon 


BALLISTPOC ARDIOGRAMS 


lett 


ward motion almost svnchronous with 


This wave is gen 


erally ascribed to recoil from the initial 


jet of blood entering the great vessels 


ind since the cardiac axis runs head 


ward, rightward and dorsally from the 


ough’s cases (5, Fig. 3A), is often strik apex to the ascending aorta, it is nat 
ing in our traces from elderly or hyper ural that this wave should be leftward 
tensive subjects (Fig. 4 footward and frontward. In young nor 

Large dorsoventral waves are some mals, the lateral waves are more vai 
time recorded from emphysematous, iable and not infrequently the largest 


deep chested men. In these subjects 
a 
\\ 


} i A 
5 | 
A 
4 


systolic wave is the rightward H or | 
1; i | 
| 


| Vie 
At A 
I Held ‘piration tt Inspiration (right in a lf athlete is the 
Nal t lateral wave | largest in the head-foot and dorsovent: to} ind bottom 
and in normal women with purely — wave. Ina few, a leftward K is conspic 
costal breathing, the front-back waves uous, but none of the svstolic waves 


head-foot de 
se during expiration. We have not 


may mcrease as Waves 
crea 
tound that the dorsoventral waves were 
of crucial importance in analyzing the 
ballistic to but 
they caretul In 


cases of valvular disease, gallop waves 


changes due disease 


deserve more study. 
occasionally are larger in this plane 
than in the lateral traces, but this also 


in the diastolic waves of 


occurs nol 
mals (Fig. 2 
The main lateral systolic wave. in 


older subjects with large lateral and 


are large in comparison with head-foot 
systolic waves of voung people. The 
diastolic M-N excursion to the right i 
notable | 


ind exceed 
systolic wave 


always may am 

It has long been recognized that ey 
piration leads to a decrease in righ 
ventricular output, and thus increase 


the left ventricular component of th 


Lallistocardiogram. It also raises th 
apex and causes the axis of left ver 
tricular ejection to lie more in tl 


transverse plane. The marked change 


| 


lett 
with 
cen 
itial 
sels 
ead 
th 
nat 
yard 
nol 
vil 
rvest 


Ol | 


MISp 

waves 

id-foot 
The 


tt vel 
in tl 
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l-J complex, with the lateral trace ap- 
pearing as reciprocal to the head-foot 
pattern (Fig. 4), is never seen in nor- 
mal young people. It is most. striking 
in those whose aortas are tortuous, with 
the ascending portion bowed right- 
ward. We have no hesitation in ascrib- 
ing reciprocal changes in lateral and 
head-foot svstolic complexes solely to 
a change in the aorta, occurring with 
age and hypertension. The | wave is 
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In striking contrast to the traces with 
a reciprocal change in vertical and lat- 
eral forces, are those we record in nor- 
motensive men under forty when they 
have marked expiratory decrease in 
head-foot traces, as seen in positive 
smoking tests in “normals” or after 
clinically evident infarction. these 
subjects the lateral I-] decreases simul- 
taneously with the head-foot complexes 
(Fig. 5). Here there can be no doubt 


| { 


From a 46-year-old hypertensive, after digitalis. The first four complexes, inscribed 


luring expiration, are small in head-foot trace, large in lateral and dorsoventral records. 


During inspiration (last three complexes 


the relations of head-foot and dorsoventral to the 


iteral are reversed. In this case a rightward sweep coincides with the entire headward 
Ho and footward I. Rapid leftward motion during the peak of I continues to the peak of J. 


iscribed to impact on the arch of the 
iorta and the bifurcation of the pul 
artery, with the latter most 
ctlective during inspiration. As the 
iorta becomes bowed and the bend at 
the arch less acute, the head-foot ] 
vave due to left ventricular ejection 


ecomes smaller. In the lateral plane 
can rarely be large because there is 
10 acute bend in the great vessels rela- 
ive to this plane. But the recoil wave, 
can be very large in this plane when 
ie ascending aorta is directed to the 
cht. 


that there is “weakness” of the muscle 
of the left ventricle, for the forces de- 
crease in all planes. Such traces are 
recorded in older subjects with angina 
or healing infarcts, and in some 
older subjects considered as normal. 
These probably can all be accepted 
as valid evidence of myocardial 
dysfunction. It has been a satisfac- 
tion to find, among our patients 
leading vigorous lives after recovery 
from infarction, some who show large 
lateral systolic waves, which are even 
larger during expiration as the head- 


t 
el 
| 
“cl 
hat e 
righ 
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foot waves become small. We consider 
that thei to 
aortic tortuosity, with recovery of my 


changes are due only 


ocardial vigor apparently complete. 

In a study of effects of digitalis on 
the ballistocardiogram, the three-plane 
method is invaluable. Some subjects 
normotensives or asymptomatic hyper 
tensives, show a decrease in the waves 
in all three planes on giving digitalis 
intravenously; some younger hyperten 


all 


planes and older hypertensives in mild 


sives in failure show increases in 


a much greater in- 
than head-foot 


failure may show 
crease in lateral in 


i 


g 


a i 


J 


A 


A 
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A 
| 
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t 
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tolic contraction. In aortitis with a tor- 


tuous aorta, the lateral systolic waves 
may be huge when head-foot waves are 
normal and pulse pressure very high. 


This occurs also in elderly cases of 


Graves disease. In one woman of 45, 
the head-foot waves were small and 
notched, the lateral waves were very 


large, and the lettward swing unusual 
ly large, and sustained into the | wave 

Fig. 6). This woman had anemia from 
metrorrhagia, and had an atrial septal 
defect; the right ventricle ejected 20 
liters per minute, and the peak of the 
pulmonic pulse occurred 0.34 sec. after 


wy 


vale 
Vi 


j 


K 


Nar 
\ 


] 


trace ieration bi 


tbnormal respiratory variation 
3 the lateral 


the 


IS an acce 
variation 


In 


| 
norinal range O in 


respiratory 
shows t 


Waves 


waves. One case showed a decrease in 
the head-foot waves inscribed during 


expiration, after digitalis and a very 


great increase in the lateral waves 
due to the same _ heart beats 
Fig These experiences have 
convinced us that it is unwise to base 
conclusions as to the effect on the 


heart of aging. disease, or drugs on the 


head-foot  ballistocardiogram alone. 
Traces in two planes are imperative in 
this field, as are multiple leads in elec 
trocardiography. 

Even in acquired or congenital heart 
disease the head-foot trace may give a 
false idea of the force set off by SVS- 


und 


the shins withir 
if 
and hy pe r¢ hole ste rol 


he 


illistocardiogram from 
The d 


Case angina 


the 


iS 
the 


la, 


isplacement trace from shin 


ot 


decreas« 


ager 


with vot waves 


Q), while that of the brachial artery was 
only 0.20 seconds after Q. The hug 
pulmonary artery was tortuous and its 
ascending portion pointed leftward. As 
compared with normal women of the 
same age, the cardiac output indicated 
by the product of heart rate and th 
square root of the lateral I-] amplitud 
three 
the same formula applied to the head 
toot 
thirds normal. Perhaps calculations « 


was over times normal, while 


waves gave a figure about twe 
stroke volume based on force in thre 
planes would not be quite as fallacion 
head-foot 


alone, although there seems no reaso 


as those based on motio 


| 
i 
Mic. 5 
hi | 
a 


was 
luge 
d its 
1. As 

the 
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L the 
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to believe any combination of traces 
can ever vield accurate data on stroke 
volume. 

Something should be said here about 
the value of the lateral trace in disclos- 
ing the forces liberated during early 
diastolic and during auricular systolic 
ventricular filling. Relative to the sys 
tolic waves, the lateral diastolic waves 
are much larger than those in the head- 
foot plane, and their prominence shows 
what large forces are released when 


us in patients with such disorders as 
scleroderma, pericardial constriction, or 
hypertension. 

In complete heart block and with 
wandering pace-maker, the lateral 
waves due to auricular systole can be 
studied. The main wave is rightward, 
0.20 to 0.24 second after the onset of 
the P wave. With normal conduction 
this wave overlaps H, and it can not 
be confused with the main systolic 


from an anemic 45-year-old woman with a patent interauricular septum and a right 


ventricular output of over 20 liters/min. Except in the first two complexes, the head-foot 


I-] waves are small and fused with H. The 
uricular waves in the first two complexes, and the lateral has large G, H and I waves. I 


lateral and dorsoventral traces show large 


is 


ge, especially during expiration (last three complexes) and continues through the head- 
foot | K wave 


high auricular pressures send jets of 
blood into the ventricles. The lateral 
liastolic waves, as Scarborough pointed 
mut’, are striking in constrictive peri 
arditis when absent or scarcely appar- 
nt in head-foot traces. They are also 
ery large in myocarditis and in mnvo 
ardial failure. They alwavs accompany 
lop and they often persist after gal- 
p ventricular embarrassment 
anes. Diastolic motion, evident even 
hen the head-foot trace is normal, is a 
iluable sign of heart disease which 
e lateral trace alone has provided for 


wave, Which is leftward, with its peak 
0.16 to 0.20 second after Q. 

We regard the head-foot trace as 
adequate only for the study of the 
hballistocardiographic response to smok- 
ing, which the 200 cases examined at 
Johns Hopkins proved to be far more 
specific and sensitive evidence of cor- 
onary disease than the double Master 
test'. For this purpose, the simple de- 
vice placed on the shins, which first 
brought to light the effects of smoking, 
is as satisfactory as the Starr table or 
any other method of direct recording. 


| 
| 
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It was completely missed in elaborate 
studies of smoking made with a low 
frequency table’. 

Normal head-foot traces do not rul 
out abnormalities in diastolic filling 
which may be striking in lateral traces. 


be 


due solely to aortic tortuosity, which is 


and abnormal head-foot traces may 


at once made evident by the lateral 

Advances in 
make the ballisto 
cardiograph more sensitive and accu 


ballistocardiograms. 


strumentation will 


ate in timing and measuring the forces 


released in the cardiac cycle, but no 
refinement of head-foot recording can 
eliminate the necessity for recording 


As 


we age, the lateral component becomes 


the lateral motion of the thorax. 


too large to ignore. 
Summary. While the classical head 
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distinguishing those who have normal 
traces, or who show abnormal changes 
on exercise or smoking, it is not a satis 
factorv indicator of changes in force 
of systole during the respiratory cycle 
in older subjects or those with hyper 
tension. Lateral traces, made from the 
thorax by a simple method, show that 
ot 
the head-foot svstolic waves is paral 
leled by the lateral 


waves. This means that direction, 


in many these cases a decrease in 


an increase in 
not 
force, of ejection, is changing. In most 


ot of the aorta 
appears to be the main factor in caus 


these cases tortuosity 


ing a large lateral with a small head 
foot wave. Lateral traces also bring to 
light to 
gallop phenomenon o1 auricular systole 


large diastolic waves, due 


which are not apparent in the classical 


foot ballistocardiogram is useful for — trace 
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ALTHOUGH anticoagulant therapy has 
become an accepted form of treatment 
for acute myocardial infarction, there 
is still considerable disagreement, even 
among authorities, regarding the indi- 
cations for its use. The Committee on 
\nticoagulants of the American Heart 
\ssociation®” originally recommended 
that these agents be employed in all 
cases of acute Coronary occlusion unless 
specific contraindications exist. Never- 
theless, a recent poll of its members‘ 
indicates that even among these exper- 


ienced investigators, there is no present 


unanimity of opinion regarding the 
soundness of this bold clinical dictum. 
Previous observations led to 


the conclusion that no basis exists for 
the employment of anticoagulant ther- 
ipy in the “uncomplicated” first attack 
infarction. Our 
earlier clinical impression that the inci- 
lence of complications and death is 
trikingly low in patients who do not 


of acute myocardial 


resent serious signs and symptoms at 
the onset of a first attack appeared to 
a study of the case 
ecords of 1047 consecutive hospital ad- 
iissions for acute myocardial infare- 


confirmed by 


\ joint project with the National Heart Institute, 

Health Service, Washington, D. C.. in 

f Kings County and Maimonides Hospitals, State 
at Brooklyn, New 


conjunction with the Medical 
University College of Medicine 
York 


tion. Thus, in 489 “good risk” patients 
the mortality rate (without anticoagu- 
lant therapy ) was only 3.1% and the 
incidence of thromboembolism only 
0.8% during the period of hospitaliza- 
tion'''*. Analysis of the 
death in this group indicated, more- 
over, that the preventable mortality 
could not have exceeded 1.0% even if 
these cases had received infallible pro- 
tection from thromboembolism without 
the hazard of hemorrhage. Inasmuch 
as ideal prophylaxis cannot be achieved 
with currently available anticoagulant 
drugs and the administration of these 
agents is not without danger, no statis- 
tical basis for such therapy could be 
established in this low risk group. 
Although similar conclusions have 
been reached by various authors in in- 
dependent studies, the validity of the 
data has been challenged by Wright'’, 
Nichol’ and others who contend that 
retrospective analysis of hospital cases 
may lead to erroneous conclusions. 
They believe that it is much easier to 
classify patients in retrospect than it is 
at the onset of an attack when a de- 
cision must be made with regard to 


causes of 
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This view is 
the 
that in surveys of hospital case rec 


anticoagulant therapy. 


doubtless, based on assumption 
ords the clinical course, complications 
and end-results are known in advance 
by those undertaking the study. Our 
survey was set up in such a manner, 
that 


categories could be made only 


however, classification into prog 
nostic 
from the history, physical examination 
and electrocardiogram recorded on 
the day of admission to the hospital 
without knowledge of 


events It is 


subsequent 
that the 
thromboembolism in 


true, however, 
incidence of 
infarction has been 
related to the 
suspicion on the part of the attend 
ing physician. 


tients 


acute myocardial 


found to be index of 
Consequently, in pa 
treated and 
close obs¢ rvation tor the development 
the 
thromboembolism might prove to be 


currently under 


ot complications, frequency ot 
considerably greater than routine hos- 
pital records actually indicate. Thus, 
in order to determine whether or not 
anticoagulant therapy may be em- 


the 
of acute myocardial infarction, with- 


ployed “selectively” in treatment 
out unfavorable effect on prognosis in 
not so treated, additional data 
be obtained. In particular, it 


should be ascertained whether 1 


those 
must 
clas 
sification into prognostic categories on 
the first day of the attack or early in 


is feasible and whether 2 


its course 
the true incidence of thromboembolism 
in “good risk” cases justifies the risk 
from anticoagulant therapy itself. The 
present report will attempt to answer 
both of these questions by analyzing 
the results obtained in patients with 
acute corona’ry occlusion who. aS a Tre 
sult of having presented no poor prog 
nostic signs on the day of their hospital- 
ization, were classified as “good risks” 
and treated by conservative measures 
alone without benefit of anticoagulant 


drugs 


ZOUMAN: 

Method. All of the patients in the present 
series were treated at the U. S. Public Health 
Service Hospital, Staten Island, and the 
Maimonides and = Kings County Hospitals 

State University, College of Medicine) 


Brooklyn. Of 271 documented cases of acute 
wocardial infarction observed by us during 
period ot than 3 vears, 122 

risks” as ai re ult of 

following 


igns on the dav of ho pitalization l pre 


qu ilified 


more 


“oood having mani 


ested none of the poor prognostic 


mvocardial intractable 


iOUS infarction 

pain, 3) extreme degree ot persistence ot 
shock | significant enlargement of — the 
heart, 5 gallop rhythm, 6) congestive heart 
failure, wricular fibrillation or flutter 
ntricular tachycardia intraventricular 
block, 8) diabetic acidosis, marked obesity, 


previous pulmonary embolism varicosities in 


the lower extremities, thrombophlebitis past 


" present ind polycythemia or other states 


pre disposing to thrombosi Prognostic classi 
fication and decision witl regard to the use 


( inticoagulant drugs wer made on the day 


of hospital admission in each case, immedi 
itely following con pletion of history-taking 
ind the initial physical examination. Of the 
122 selected “good _ risk cases, 24 were fe 
nale and 98S were mal The ages ranged 
from 32 to 78 vears with a mean age of 
56.6. Thirty-five per cent of these patients 
were 60 vears of age or older. Sixty per cent 
were admitted to the hospital on the day of 
the attack and over 80% within 48 hours of 
the onset of symptoms None of the “good 
risk” patients received anticoagulant therapy 
thev were treated by conservative measures 


but were encouraged to move about freely in 
bed Le 
shaving, washing and feeding were pe rmitted 
Sitting In a 


weeks In 


exercises am 


self help including 


early chair was allowed in one 


most 


to two ises. During the en 
scrutiny 
thromboti« 


intensive 


tire period of hospitalization close 


was maintained for evidence of 


complications This required and 


frequent physical examinations frequent urin 
analyses, blood counts ind electrocardiograms 
and serial roentgenograms in patie nts ce velop 


Ing <¢ hest pain 


Results. Of the 122 patients in this 
fulfilled the for 


classification as “good risk” on the day 


series who criteria 
of admission, 6 died during the period 
of hospitalization giving an over-all 
mortality rate of 4.9%. This crude death 
rate therefore is not unlike that report 
ed by us in previous studies of 485 


his 
for 
lay 
iod 
-all 


ath 


ort 
ASS 
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similar patients (classified in retro- 
spect) in whom the mortality was re- 
corded as 3.1%. Clinical thromboem- 
bolic phenomena occurred in 4 pa- 
tients or 3.3% of the present series as 
compared with 0.8% of the group pre- 
viously analyzed (Table 1). 

When the causes of death were con- 
sidered in order to determine the num- 
ber of fatalities which theoretically 
might have been prevented by the ad- 
ministration of — bishvdroxycoumarin. 
the following data were obtained: 3 
of the total of 6 deaths took place with- 
in the first 48 hours of admission, be- 
fore this drug could have exerted sig- 


TABLE 1.) MORTALITY AND INCIDENCE 
CASES OF ACUTE MYOCARDIAL INF 
LANT DRUGS 


nificant prophylactic effect: moreover, 
none of the early fatalities were at- 


tributable to thromboembolic compli- 


esulted from rupture of the heart 


ations: of the remaining 3 deaths, 


n the Sth and 7th davs respectively 
confirmed by necropsy) while 1, in 
vhich thromboembolism or recurrent 
nvocardial infarction could not be 
vcluded, was due to unknown cause 
lOth dav). If it is assumed. there- 
re that the latter death might have 
en prevented by anticoagulant 
erapy (an assumption lacking con- 
matory evidence), the theoretically 
eventable mortality for the 122 pa 
nts in this series would be 0.8%, 

incidence almost identical with 
it reported in our previous study 
able 1). Thromboembolic compli- 
tions, which occurred in 4 patients, 
sisted of pulmonary embolism in 
nstances and phlebothrombosis in 


2 (presumed to be present only be- 
cause of calf tenderness). All 4 cases 
were of such mild nature that un- 
eventtul recovery ensued without. al- 
teration of therapy. It is worthy of 
note that in this series of 122 selected 
cases not a single instance of cere- 
bral or peripheral arterial embolism 
was encountered. These observations, 
therefore, reflect the infrequency of 
thromboembolism as a complication in 
this class of patient, a fact previously 
emphasized by the authors. 

Only 3 of the 119 patients who sur- 
vived more than 48 hours following 
admission to hospital, died during the 


OF THROMBOEMBOLISM IN| “GOOD RISK’ 


ARCTION TREATED WITHOUT ANTICOAGU- 


Mortality Rats 


fter Th rombo- 
Hours Preventabli embolism 
period of observation (2.5%). This 


strikingly low mortality rate confirms 
the excellent prognosis for “good 
risk” cases when survival extends be- 
vond the first few days of the attack". 
Similarly, it challenges — shi arply the 
widely held view that even in milder 
cases of acute myocardial infarction 
the outcome is unpredictable. The 
statistical data in the present study 
as well as that previously reported ac- 
tually indicate a high degree of pre- 
dictability nip respect to prognosis 
in such cases (Table 1). 

In the vas investigation, confir- 
mation was obtained of the previous 
finding that age has no significant 
effect on immediate prognosis in the 
individual case (Table 2). Thus, at- 
tacks of similar mildness at onset are 
found to have a similar outlook for 
recovery irrespective of age. In 
earlier studies the same conclusion was 


Vo. ol 

Neri (ase Orver-all 

f Present 122 

Previous $.i* 
t 
4 

Ti 
Ti 
ny 
ti 
nd 
in 
ms 
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also reached with regard to serious at- 
tacks 
tor of age’ 
Comment. 
firms the strikingly low death rate and 


(“poor risk” cases) and the fae 
rhe present study con 
incidence of thromboembolism _ pre- 
viously reported for mild attacks of 


acute myocardial infarction! 
“1. It again demonstrates that in pa 
tients who qualify as “good risks” ac- 
cording to certain criteria when first 


examined, the preventable mortality 


even with faultless protection from 
thromboembolism is less than 14% 
rABLE 2 MORTALITY RATE ACCORD 
ING TO AGE IN “GOOD RISK” CASES 
/ nt / 

(yr Ny Serve 

All Ages 9 

Under 60 5.) 0 

OO or 17 


Careful scrutiny of the 122 patients in 
the present 
thrombotic 


series for evidence of 


complications disclosed 
only } possible instances ot this dis- 
order (3.3% of which 2 were merely 
presumed to be present because of 
moderate tenderness on palpation of 
the calf 
portance and contrary to the claims of 
Wright were the findings with re- 
spect to the incidence of systemic at 
terial the 
a single instance of cerebral 
embolism or peripheral arterial embo- 
lism was encountered throughout the 
period of study despite the fact that 
anticoagulant therapy was withheld in 
all patients. 


muscles. Of considerable im 


embolization. In entire 


series not 


All studies of selected “good risk” o1 
occlu- 
sion reported in the literature, includ- 
ing those of Wright", reveal 
that the death rate among such patients 
cannot be significantly altered by anti- 
coagulant drugs (Table 3). The imper 


“mild” cases of acute ‘coronary 


clearly 


fections, failures and inherent dangers 
in this form of therapy, even in the 
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hands of the most competent investi 
gators, must leave little doubt as to the 
The Cem 


Anticoagulants!” 


veracity of this conclusion 


mittee on working 


with teams of research fellows, resi- 
dents and staff members in many of the 
leading medical centers in the country 
and assisted by the most reliable labor 
atorv facilities encountered hemorrha 
gic complications from anticoagulant 
drugs in 7% of then patients reported 
1949 and in 13% of the 
1952. The 


hemorrhage due to anticoagulant drugs 


on om group 


studied in death rates from 
and 1.1% re- 
Indeed. 


in these series were 0.7 
Table 4 

when prese ribed by such authorities, 
the danger of the treatment itself out 


weighs any possibl 


spectively even 


benefit which can 
be derived from its use in “good risk” 


cases! One should therefore ponder 


‘the probable results of anticoagulant 


therapy carried out by busy practition 
ers or specialists treating patients in 
smaller institutions without the advan 
tages of “teamwork In a 


conducted by the 


recent sur 
authors! 
through the medium of a questionnaire, 
228 cardiologists and internists report 
ed a total of 122 deaths caused by hem 
orrhage 


from anticoagulants the 


treatment of acute mvocardial infare 
tion. 
Some. authorities that 


it is often difficult to decide whether o1 


have asserted 


not a patient represents a “good risk 


and that at times a mildly ill person 
may later become a “poor risk.” It 
would be folly to assume that any 


method of clinical selection could be 
infallible. The overwhelming majority 
of patients classified as “good risk” ac 
enumerated 


cording to the criteria 


however. present a clear-cut clinica 
picture which leaves little doubt as t 
their proper 


doubt does exist in a specific case, anti 


prognostic category. | 
coagulant drugs can certainly be em 
jloved for what they may be wortl 

In the present series, 4 patients showe 
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recurrent episodes of mild to moderate 
chest pain for 2 to 5 days after admis- 
sion requiring opiates for control. In 
ill of these patients, serial electrocar- 
diograms revealed the evolutionary 
changes attending the transition from 
subendocardial ischemia or infarction 
to transmural myocardial infarction. 
Since none of these cases presented 
poor prognostic signs at any time, anti- 
coagulant therapy was withheld. All 
of these patients made an uneventful 
recovery after the complete pattern of 


ABLE 3.) MORTALITY AND INCIDENCE ¢ 
OR “MILD” CASES OF ACUTE 


Vo. o 
Investigator Cases Over-all 

Russek, Zohman. et: 

1951-52" 
Papp & Smith,® 1951 6o af 
Littman,* 1952 109 
Furman et 1955 76 
Committee on Antico 

gulants,'? 1953 
Russek, Zohman, 1954 122 


PABLE INCIDENCE OF HEMORRHAGIC 


ANTICOAGULANT DRUGS ACI 


Patien 
Invest qator Treated 
Committee on Anti oso 
coagulants.?° 1949 
Committee on Anti 202 


coagulants,'® 1952 


vocardial infarction had unfolded. 
some authors have claimed that anti- 
agulant therapy emploved early m 
ich instances, may prevent the later 
evelopment of transmural infarction. 
lowever, Wright's analysis? actually 
dicates that in “good risk” cases, ex- 
nsion of infarction is more common 
nong those receiving anticoagulant 
erapy than in similar untreated con- 
ls. In this connection, sight must not 
lost of the fact that coronary occlu- 
mn results at least in some instances 
subintimal hemorrhage. The 
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latter was found in 3% of the necropsied 
cases reported by Wright asso- 
clates~”. 

The argument that a mild attack 
may become more serious during the 
course of hospitalization has been ad- 
vanced as a criticism of selective ther- 
apy. Careful analysis of the facts, 
however, would indicate that such an 
event rarely poses a difficult problem. 
This is because the most critical period 
in all cases prevails during the first 48 
hours following the onset of symptoms. 


THROMBOEMBOLISME IN “GOOD RISK’ 
MYOCARDIAL INFARCTION 


Vorta / 

4S Thrombo- 
Hlour Pre embolism 
1.2 1.0 0.8%. 
oo 
09 1.8, 
1.3, 

of 160°, 


COMPLICATIONS FROM THE USE OF 
TE MYOCARDIAL INFARCTION 


Ineidence of Vortality 
Rate 


half of the 
total mortality occurs during this inter- 
val. Since thromboembolism plays no 
part in these early deaths, sudden de- 
terioration in the clinical picture dur- 
ing this stage obviously cannot be pre- 
vented by anticoagulant drugs. On the 
other hand, inasmuch as arrhythmias 
may cause complications and death at 
this period of the illness even in the 
low risk group, there would appear to 
be a better rationale for the routine 
use of quinidine than anticoagulant 
drugs during the first few days of the 


Even in “good risk” cases 
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mild attack. Analysis of the causes of 
death and incidence of thromboembo 
lism in the present series of 122 good 
risk” patients appears to testify ade 
quately to the feasibility of this man 
ner of selection. Recognition of the 
value of mild activity in bed, leg exer- 
cises and early arm-chair treatment 
should make it increasingly clear that 
anticoagulant therapy for “mild” at 
tacks is a costly, burdensome and un 
necessary form of treatment. The o« 
currence of poor prognostic signs in a 
“good risk patient during the cours¢ 
of his conval scence howe should 
be met with intensive anticoagulant 
therapy. In our experience such an 
event after the first 48 hours following 
the attack is relatively uncommon 

By combining the pres nt series with 
those which we have reported pre 
viously, it is seen that 611 out of a 
total of 1318 cases qualified as “good 
risk’ on the day of admission to the 
hospital. This means that 46% of the 
sample tested in the 3 participating 
hospitals were “good risk” and from 
our point of view did not require anti 
coagulant therapy. When account is 
taken of the mild cases which are 
treated at home by conservative meas 
ures and the persons with serious at 
tacks who manifest specific contraindi 
cations to anticoagulant therapy, prob. 
ably no more than 30% of all cases can 
be considered suitable candidates for 
treatment. Nevertheless, the value of 
this therapy in properly selected cases 
should not be minimized in the light of 
overwhelming evidence of its ability 
to influence favorably mortality and 
morbidity statistics even among uns¢ 
lected groups. 

It has been maintained that old age 
provides a special indication for the 
use of anticoagulant drugs in cases of 
acute myocardial infarction. The pa 
tient over the age of 60 is commonly 
regarded as more vulnerable than the 
younger patient who has sustained an 


attack of equal severity. pre 
vious studies'* we have shown, how 
ever, that no justification exists for 
this concept Although — statistically 
there was a relatively higher incidence 
of serious attacks among older patients, 
the prognosis for a severe attack or a 
mild one appeared to be unaltered by 
Thus, comparison of cases of 
similar severity in different age groups 
disclosed similar mortality figures. The 
present study of 122 “good risk” cases 
confirms the previous finding that the 
prognosis for attacks of similar severity 


is unaltered by age lable 2). It also 


ré emphasizes the fact, more recently 
endorsed by others ' that the in 
itial clinical appearance of the patient, 
ITrespec tive of age, constitutes the best 
index to his future course and the de 
ciding factor regarding the need for 
anticoagulant therapy 

Summary and Conclusions. An an 
alysis is presented of the results in 122 
risk cases ol icute mvocardial 
infarction which were treated by con 
servative measures without anticoagu 
lant drugs. The decision to withhold 
anticoagulant ther pv was made at the 
time of the first examination on the day 
of admission to the hospital, and was 
based in each case on the absence of 
certain poor prognostic signs. Through 
out the entire period of study careful 
search Was maintaine d tor evidence ot 
thrombotic or thromboembolic compli 
cations. The following observations 
and conclusions appear warranted: 

1) Six of the 122 patients died dur 
ing the period of hospitalization with a 
resultant mortality rate of 4.9%. The 
death rate for 119 patients surviving 
bevond the first 48 hours of the attack 
was only 2.5%. Analysis of the causes 
of death revealed that the preventable 
mortality under ideal anticoagulant 
therapy ‘would have been at most 0.8% 


in this group of patients. 


2) Clinical thromboembolic phenom 


ena occurred in only 4 patients, an in 
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cidence of 3.3%. In 2 of the 4 patients 
diagnosis of the complication was only 
presumptive. Not a single instance of 
cerebral or peripheral arterial embo- 
lism was encountered in the entire 
series. 

3) The present findings confirm the 
validity of previous data and conclu- 
sions derived from a_ retrospective 
study of hospital case records embrac- 
ing 489 “good risk” cases. It demon- 
strates, contrary to accepted belief, that 
a high degree of predictability with 
respect to prognosis exists in such se- 
lected cases particularly when survival 
extends beyond the first few davs of 
the onset of symptoms. 

} All reports in the literature to 
date concerned with the prognosis in 
good risk” cases clearly reveal that the 
mortality rate in such groups cannot 
he influenced significantly by anticoag 
ulant therapy. The incidence of hemor- 
rhagic complications and death due to 
anticoagulant drugs, even when_pre- 
scribed by the most competent investi- 
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gators, appears to outweigh any bene- 
fit which such therapy may confer in 
milder cases. The present study there- 
fore, confirms the practicability and 
justification of prognostic classification 
us a means of selecting patients for 
anticoagulant therapy in acute myocar- 
dial infarction. 

5) It is estimated that no more than 
30% of all patients with this disease rep- 
resent suitable candidates for antico- 
agulant therapy. Nevertheless, the 
value of such treatment in properly se- 
lected “poor risk” cases must not be 
minimized. 

6) Confirmation is obtained of the 
previous finding in earlier studies that 
age plays no part in the immediate 
prognosis of a clinical attack of known 
severity. The initial clinical appear- 
ance of the patient, regardless of age, 
therefore constitutes the best index to 
his future course and the deciding fac- 
tor regarding the need for anticoagu- 
lant therapy. 
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the 


re toxemia or diastolic hyper 


FORTUNATELY pregnant patient 
with seve 
tension is seen most commonly in the 
last trimester of pregnancy when early 
induction of labor or Cesarean section. 


with or without adequate hypot nsive 


therapy illeviates the immediate prob 
lem. Not uncommonly, however, the 
obstetrician and internist are faced 
with the problem of the pregnant pa 


tient in the 


ot gestation 


fourth to the sixth month 


with beginning toxemia 
or diastolic hype rtension or one super 
imposed on the other. The management 


of such a a much more dith 


patie nt is 
cult probl m 
In 


there is definite value in a therapeutic 


a small number of thes patients 
regimen incorporating rigid dietary re 
striction the mild 


ammonium chloride o1 


sodium use of 


oral diuretics 


magnesium sulfate), and the adminis- 
tration of mild sedatives. If such a regi 
men tails, however, what measures are 
left? How can the physician tempor 
arily the state, at 


until a viable fetus can be guaranteed? 


control toxic least 
Long-term hospitalization, with strict 


bed rest and moderate doses of seda 


tion, Is expensive for the patient and 
is somewhat impractical. Moreover, this 
method does not attack the basic prob 


lem. 


Thi stigation was supported by researc 
New Irwin Neislet Company De 
Los Angeles, California 


Since parenteral veratrum therapy 
effective in the 
pregnancy and 


has been shown to be 
late 


veratrum therapy has recently becom«e 


toxemias of oral 
more acceptable Tie thod ot treating 


hypertension in nonpregnant pa 


tients’. why should oral veratrum not 


be used in such cases? Objections to 
oral veratrum in this group of patients 
are twotold: 1) In our experience these 


patients are extremely insensitive to 
the drug and require large doses, thus 
making toxic reactions frequent and, 2 
the toxemic§ state 
severity at a later date, 


more drastic therapy 


should increase in 
necessitating 
parenteral vera 
trum would exert no hy potensive effect 
for the patient would have become re 


fractory 


Phe recent good reports of Assal 
on the efficacy of parenteral hydra 
zinophthalazine in the late toxemias of 


the experience ol 


‘and ourselves® in the use of 


pregnancy and 
others! 
oral hydrazinophthalazine in the con 
trol ot 


prompted us to investigate the use o! 


nonpregnant —hypertensiot 


the drug, given orally, in a group « 
early toxemic and hypertensive pre¢ 


nant patients. 


Materials and Methods. Th 
all patients seen originally in 
Clinic of the District of 


subje cts Wwe 
the 
Columbia 


Toxe I! 
ne! 


h grants from Ciba Pharmaceuticals, Sumn 


atur, Illinois; and Riker Laboratories, I 
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Hospit il. Although 131 patients received hay 


drazinophthalazine, an adequate follow-up 


was possible on only 91. Once therapy Was 
tarted, the were seen at weekly 
intervals until term or until hospitalization 
was advised. No patient is included in this 
eries who was under observation less than 


week The duration of therapy varied be 


tween 3 weeks and 5 months, with an aver 
ge duration of 6.5 weeks. In all patients 
who demonstrated a satisfactory re sponse al 
ter 3 weeks of drug therapy, placebos wert 
ubstituted for a period of 2 weeks or until 


the pretreatment signs and symptoms re 


ppeared 

Besides the usual obstetrical examination in 
luding blood pressure determinations in the 
| 


ittin ind erect positions and complet urin 


VSIS, an optl 
pupils was performed at each clinic 


ialmose opic examination through 


isil 


Hydrazinophthalazine therapy was started 


dose of 40 mg./day (10 mg. 4 times a 

lor ey unple after meals and at  bed- 

Tt ind the dose was increased by 40 
day until a daily dose of 400 mv. Was 
ched in effective therapeutic result) was 

or persistent toxic reactions necess! 

tated discontinuation of the drug, or lowering 


losage. The clinic patients were allowed 
eat their normal diet. Diuretics and mild 
lation were not employed 
In order to determine the effect of higher 
es of hydrazinophthalazine combined with 
d rest and a salt-free diet, 10 patients (6 
ith hype rtensive Vase TAY clise ase plus super- 
iposed toxemia and 4 with pure toxemia 
ere hospitalized, Phese patients had all 
een followed in the clinic from 3 to 6 
eks. treated with hydrazinophthalazine in 
es of 200 to'400 mg day with cither fair 
wor results. the hospital, the dosage 
gradually increased over a week's time 
SOO me./dav. blood pressures were record- 
it least 6 times a day, the urine was ex- 
lined daily, and a complete blood count 
is done twice weekly. 


Results. The diagnoses in the 91 pa- 
ents treated with hydrazinophthak: i- 
ne a luded hypertensive vascular 
isease, 44; hypertensive vascular dis- 
se plus superimposed toxemia, 29; 
id true toxemia, 18. The patients with 
pertensive vascular disease demon- 
ated definite hypertensive retinop- 
hy, peripheral edema was absent or 
Ae most 1+-, periorbital edema was 
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absent and albuminuria was absent or 
1+. The patients with hypertensive 
vascular disease plus superimposed 
toxemia all had a history of hyperten- 
sion antedating their pregnancy. Ex- 
amination of the retinae, besides re- 
vealing the chronic changes of hyper- 
tension, also showed the generalized 
retinal sheen characteristic of toxemia 
(to be discussed later). Other signs of 
toxemia were also consistently present: 
edema of the ankles and periorbital 
area, and albuminuria. Congestive 
heart failure was not seen. The pa- 
tients with true toxemia were character- 
ized by a rising diastolic pressure, al- 
buminuria and the best sign, a general- 
ized retinal sheen, (a wet, glistening 
appearance of the entire retina ). 

In presenting our diagnostic criteria 
for true toxemia, it should be noted 
that the phri ise “a rising diastolic blood 
pressure” is employed rather than a 
specific level of diastolic pressure. Al- 
though the conventional 140/90 mm. 
Hg may well be the upper limit « 
normality for the group of women 25 


to 35 vears old, a diastolic rressure ot 
90 mm. is abnormal for 
the majority of women under 20 years 
of age. In our experience’, the average 
diastolic blood pressure in the group 
under 20 is 60 to 70 mm. Hg at 3 to 4 
months gestation, and the pressure re- 
mains at this level if the pregnancy is 
uncomplicated. It is apparent, there- 
fore, that a rise in diastolic pressure 
from 60 to 80 mm. Hg or from 70 to 
90 mm. Hg is very significant in an in- 
dividual patient and represents an ab- 
normal blood pressure elevation. 

The results in the 91 patients are 
listed in Table 1. An excellent result 
(36 cases) is defined as a reduction of 
diastolic blood pressure of more than 
20 mm., disappearance of symptoms, 
decrease of edema and albuminuria, a 
diastolic blood pressure rise and return 
of symptoms when placebos are substi- 
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tuted and no toxicity from the drug. A 
good result (9 cases) is defined as a 
reduction of diastolic blood pressure 
of more than 10 mm., disappearance of 
symptoms, decrease of edema and albu 
minuria, with mild toxic reactions to 
the drug \ tan response (6 cases ) con 
sists in a reduction of diastolic blood 
pressure of more than 10 mm., decreas 
ing symptoms and signs with nioderate 
toxicity to the drug. A poor response 

10 cases ) is defined as no hypotensive 


response, persistence of — signs and 


r persistent toxicity to the 


symptoms ( 


drug, or any combination of these 


rABLE 1. SUMMARY OF RESULTS OF TRI 


\ 
Diagn f 
Hypertensive vascular ++ 
diseast 
Hlypertensive vascular 
disease plus superim 
posed toxemia 
Pure toxemia Is 
lotals 9] 


\ breakdown of the results accord 
ing to diagnosis demonstrates approx 


imately similar results with hydra 
zinophthalazine regardless of the basic 
disease. Of particular interest, however 
results obtained in 
Three 


therapy, 


are the excellent 
patients with true toxemia 
weeks after 
there was disappearance of the retinal 


institution of 


sheen and the more manifest signs of 
toxemia. When placebos were substi 
tuted, in a period of a week, there was 
return of the retinal sheen, and the 
diastolic blood pressure rose to pre 
treatment levels. When the drug was 
restarted, duplication of the original 
excellent response to therapy was not 
ed, the remainder of the pregnancy and 
delivery being entirely uneventful. 
Case Reports. The following case _ illus 
trates the excellent response to outpatient 


FINNERTY 


therapy with hydrazinophthalazine in a toy 


patient 


CASE l. R. A i 16-year-old primigray id 
was seen for the first time when 7 months 
pregnant There had been no signs o1 yinp 


toms of toxemia until one week previously 


when mild edema of the inkles and perior 


bital area were 
revealed a blood pressure f 120/100 wind 4 


edema ot the periorbital irea and inkles 
Opthalmoscopic examination revealed normal 
retinal vessels and a definite retinal heen 
Urinalysis revealed ibuminuria with a 
negative microscopic ination Hydra 
rinophthalazine wa tarted in a dose of 40 
me day and gradually ised OVC 4 
week period to 300 m lay Salt restriction 

is nol dvised. By tl end of the first 


noted Phy ! il examination 
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week. the blood pre ul id fallen to 110 
SO bis | In 9 week th hlood pressu 
had fallen to 110 75 th retinal sheen ha 
disappe ired. edema w ibsent th patie 
Was asvinptomath ind the urine was tree 
Ubumin When placeb were ubstitut 
during the following 2-weeks’ period, ther 


was return of the blood to abo 


pressure 
pretreatment levels and return of edema ai 


Ubuminuria. When hyd 


inophthal izine wa 


restarted the origit il excellent therapeutt 
response Wa duplic ite | remainder 
the patient’ ourse. including delivery a 


puerperium, was uneve ntful 
The outpatient management of a patie 
with hypertensive Viist ular clise is¢ plus supe 
imposed toxemia is seen in the next case 
CASE 2. H. B., a 32-year-old multigravi 
negress, was seen in the 6th month of | 
3rd pregnancy, with a history of edema 


the ankles for the 


pregnancies had been complicated by sev 


past month. Her first 


preeclampsia. Physical examination reve: 
a blood pressure of 130/110 and + + ede 


of the ankles 


noted on physic al examination and by Ro« 


Though cardiomegaly 


the re 


undus¢ Opi 


of 


examination 


were no. signs congestive 

revealed 
L hypertensive retinopathy and a gen- 
ralized retinal 


Ibuminuria 


sheen. Urinalysis revealed 


Hydrazinophthalazin was started in a 


se of 40 mg./day, gradually increasing the 
ie until 300 mg day was reached. In 
weeks, the arterial pressure was 130/80 
| edema and albuminuria had disappear 
1 (Fi ) Phe patient noted no_ toxicity 
epl for i mild headache and tachyeardia 
ring the first week of therapy. During the 
veek, pla ebos were substituted for 
BLOOD PRESSURE mm. Hg 

| 

120} 

> 


60} 
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HYPERTENSION 


were frequent during the first few 
weeks of therapy, particularly when 
large doses of the drug were employed. 
For this reason, we adopted the policy 
of beginning therapy with 40 mg. per 
day. 

Of the 36 patients who showed an 
excellent response, the dosage of hy- 
drazinophthalazine was 200 mg./day 
in 26 patients. By increasing the dosage 
to 300 mg./day. additional patients had 


4 6 ? a 


2 3 
TIME WEEKS 
Chart of arterial blood pressure of patient R. A 


ks. During this period, the 


pressure rose to 120 


and ec ma and 

When hydrazinophthal- 
the blood pressure again 
rmal, the patient 


1’ edema-free and 


became 
albumin- 
iinder of her course 


he rem in- 
was uneventful 

ATIONSHIP OF DOSAGE TO THERA- 

PI EFFECT AND TOXICITY. Our pre- 

\ experience® and the experience of 

ot 2 with hydrazinophthalazine in 


itment of essential hypertension 
indicated that 


reactions 


toxic 


an excellent response and by increasing 
the dosage to 400 mg., 2 more patients 
showed excellent response. The 
therapeutic effect of the drug was not 
enhanced in any case by increasing the 
dosage beyond 400 mg. day. The inci- 
dence of side reactions was doubled, 


an 


however, in those patients whose daily 
dosages exceeded 300 mg. 

An analysis of the records of the 10 
hospitalized patients clearly reveals that 
increasing the daily dosage of hydra- 
zinophthalazine beyond 400 mg. is in- 


Delivery 
100} 
| 
| 
s 
80| 
ol 
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ettective daily dosage of 


600 to 800 mg. of hydrazinophthalazine 


Despite a 


strict bed rest and a salt poor diet, the 
diastolic pressure was reduced only an 
ol Hy. Weight loss was 
negligible all patients. Edema de 
the 
same in 4, and increased in 2. Ophthal 


average 2 mm 


in 4, remained 


creased slightly 


revealed 


moscopl examination ho 
change in 6 patients and an increased 


retinal sheen (indicative of increased 
ARTERIAL BLOOD PRESSURE mm. Hg 
40 
120 
00 
80 
60 
HYDRAZINOPHTHALAZINE Mg. ORALLY 
0 | 2 3 
TIME 
("| { 
vasoconstriction ) in. 4 patients Albu 


minuria persisted in all patients. In all 
patients it was necessary to add either 
parenteral veratrum or intravenous 
pentobarbital and magnesium sulfate to 
the therapeutic regimen. Induction of 
labor was further advised in 5 patients. 

roxiciry. The toxic reactions to hy 
drazinophthalazine are listed in Table 
2. Headache was by far the most fre 
quent side effect. It was usually bi 
lateral and frontal, appearing 1 to 2 
hours after ingestion of the drug and 
lasting 2 to 3 hours. Although common 


during the first week of therapy, it was 


FINN] 


RT) 

more severe and persistent when it 
occurred later in the course, for ex 
ample, when doses were increased 
above 300 mg./day. When it appeared 


during the first week, it frequently dis 
appeared spontaneously in 2 to 3 days 
When it occurred with higher doses 
the headache persisted until the dos« 
the 


Was 


medication 
to 


ind patients kin 


was lowered or until 


was discontinued. It 
the dru 


Hnecessa4#ry 


discontinue 


PLACEBO———> 


4 6 7 8 
WEEKS 

{ ut 
couraged by others that antihist 


mines relieved or prevented the hyd 
zinophthalazine headaches, we admii 
istered 50 mg. pyribenzamine with ea 
dose of hydrazinophthalazine in 25 p 
ot 


this group did not differ significant 


tients. The incidence headache 
from the control group. Recent studi: 
however, suggest that the addition 
rauwolfia to hydrazinophthalazine si 
nificantly reduces the incidence 
headache’. 
Flushing of the face, noted in 15 ] 

tients, was most common during t 


first weeks of therapy. It was mi 


of 
e ® 
2 % 
% 
- a? 
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self-limited and required no therapy. 

Palpitation, drowsiness, anxiety and 
dizziness, each occurred in 5 patients. 
\lthough annoying, these symptoms 
were never serious and required no 
therapy. These symptoms were not as- 
ociated with postural hypotension. 

There were 2 instances of nonpitting 
edema of the extremities, which oc- 
curred Ith patients who received more 
than 300 mg. of the drug a day. Of 
unknown cause, this reaction disap 
peared when the drug was discontin 
ued tor a week and it did not return 
vhen the drug was restarted. 


PABLE 2.) TOXIC SYMPTOMS IN HYDRA- 
ZINOPHTHALAZINE TREATED CASES 


Vo. of 

Syn ptom ( ‘ases 
Headac he 34 
Flushing of face lS 
Palpitation 5 
Drowsiness 
Anxiety 
Dizziness 5 
Edema 2 
Vomiting 


There were no instances of anemia 
iwranulocytosis; nor did we observe 
rthritis, grippe-like symptoms, or un- 
plained temperature elevations. 
here were 3 fetal deaths, all occurring 
| patients with severe toxemia, uncon 
lled by hydrazinophthalazine alone. 
[here were no maternal deaths. 
Discussion. The first prerequisite for 
intelligent management of anv dis- 
e is accurate diagnosis. In the man- 
ment of the pregnant patient seen 
the second trimester of pregnancy 
h an elevated blood pressure read- 
edema or albuminuria or any 
ibination of these, the first question 
e answered is what is the diagnosis: 
mia of pregnancy, hypertensive 
ular disease, or a combination of 
Recent studies by the author 
| shown that differentiation be- 


tween pure toxemia of pregnancy and 
hypertensive vascular disease is ap- 
parent by examination of the retinae’. 
Regardless of age, parity, blood pres- 
sure level, pulse pressure, or degree of 
edema or albuminuria, if a generalized 
retinal sheen is present and the retinal 
arteries are normal, pure toxemia 
is present. If retinal sheen 
is. present and hypertensive retinop- 
athy is seen, hypertensive vascular 
disease exists. If both a retinal 
sheen and hypertensive vascular 
changes are present, toxemia is super- 
imposed on hypertensive vascular dis- 
ease. Finally, if neither a retinal sheen 
nor hypertensive retinopathy are seen 
and the blood pressure is found to be 
elevated, early hypertensive vascular 
disease is present. 

Difterentiation of these disease states 
has more than academic interest. The 
finding of definite hypertensive retinop- 
athy and the absence of a_ retinal 
sheen, in a pregnant patient with an 
elevated blood pressure reading, should 
be reassuring to the physician. These 
patients are not toxemic; they are pa- 
tients with hypertensive vascular dis- 
ease who happen to be pregnant. The 
indications for hy potensive therapy are 
the same as those for nonpregnant pa- 
tients; namely, vascular damage, cere- 
bral, cardiac or renal impairment, and/ 
or a rising diastolic pressure. A single 
clevated blood pressure reading is not 
an indication for therapy. If the non- 
pregnant blood pressure level, for ex- 
ample, is 160/110, there is no great 
urgency in reducing this level to the 
recommended 140/90. Most hyperten- 
sive patients do well during pregnancy 
and require no special therapy. 

Since the incidence of toxemia is far 
greater in the hypertensive group than 
in normotensive patients, these pa- 
tients should be seen each week after 
the first office or clinic visit. On each 
visit, besides the usual obstetrical ex- 
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amination and recording of the blood 
pressure, a careful opthalmoscopic ex- 
amination should be performed and a 
complete urinalysis including a micro- 
be 


Since toxemia appears earlier and tends 


scopic examination should done. 
to be more severe in the hypertensive 
patient, its early recognition is essen- 
tial. The appearance of the generalized 
retinal sheen precedes the other more 
manitest signs of toxemia (rising arter- 
ial blood pressure, edema, and so forth 
by 2 to 3 weeks, thus giving the phy 
sician a head start in instituting 
therapy 
Similarly, in the patient with true 
toxemia, early recognition and prompt 
treatment of the disease started in mid- 
pregnancy may give the fetus the nec- 
essary time for growth and develop- 
ment, which frequently makes the dif- 
ference between maturity and prema- 
turitv, or between life and death. 
Hydrazinophthalazine therapy 
certainly not effective all of 
cases, since excellent results were seen 
36 of the 9] 39%. It 
should be pointed out, however, that 


Was 
in our 


in only cases or 
the majority of these patients when 
first seen were in the sixth month of 
gestation, a crucial period for the de- 
velopment of the fetus. The control 
of the toxemic state in these patients 
permitted them to go on to a term 
delivery productive of a viable fetus 
in each instance, thus by-passing the 
need for long-term hospitalization, or 
premature induction of labor or Ce- 
Sarean section. 

At the first appearance of the retinal 
sheen or the finding of a rising diastolic 
blood pressure, strict sodium restric- 
tion is indicated. We did not restrict 
sodium in our clinic patients, for we 
were trying to evaluate the effect of 
drug therapy alone. Since approxi- 
mately one out of 3 patients respond 
dramatically to oral hydrazinophthala- 
zine, and since one cannot predict 


which patient will respond well, a trial 
of oral drug therapy seems indicated 
in all patients with early toxemia or 
progressing diastolic hypertension. 
Beginning with small doses and grad 
ually increasing the dosage to 200 to 
300 mg. a day, hydrazinophthalazine 
is continued for as long as the patient 
is doing well and toxic reactions are ab 
We feel that 


doses 


hvdra- 
300 


sent or minimal. 
zinophthalazine 
mg./davy is never indicated in the preg 
nant patient, since the therapeutic ef 
fect 


toxic 


is seldom. if ever. enhanced and 


reactions are frequent. 

If severe toxemia exists when the pa 
tient is first seen, oral hydrazinophthal 
azine given in small or large doses, in 
or out of the hospital. is completely 
ineffective in controlling the toxemia 
If the severity of the toxemic state war 
rants hospitalization, therefore, oral 
hvdrazinophthalazine is contraindi 
cated. 

Studies bv Cheslev?, Gebbert'®, 
the author® have convincingly demon 
strated that the 
damage following toxemia is propor 
to the of the dis 
to the duration of the tox 


emic process. For this reason, therefore 


and 


incidence of vascular 


tional not severity 


ease, but 


it should be emphasized that whe 


hvdrazinophthalazine therapy has not 


controlled the toxemic process in 
weeks time. if the retinal sheen an 
albuminuria are still present, ever 


though the diastolic pressure is lower 
more definitive hospital therapy is in 
dicated. 

Oral 


zine was used as the sole therapeuti 


Summary. hydrazinophthala 
agent in 91 ante-partum clinic patient 
with early toxemia, hypertensive vascl 
lar disease or toxemia superimposed ¢ 
hypertension. 

l. The importance ot opthalmosco] 
in the 


ic examination recognition 
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early toxemia as a means of differentiat- 
ing toxemia of pregnancy from hyper- 
tensive vascular disease is discussed. 

2. There were 36 excellent. results, 
)} good results, 6 fair results and 40 
poor results 

3. The average effective dosage was 
200 to 300 mg. a day. Increased dosage 
failed to enhance the therapeutic ef- 
tect and doubled the incidence of 
toxicity. 

Headache was the only major 
toxic reaction, occurring in 34 patients. 


5. Since approximately one out of 
3 patients respond dramatically to such 
simple oral medication and since one 
cannot predict which patient will re- 
spond well, a trial of hydrazinophthala- 
zine seems indicated in all patients 
with early toxemia or progressing dias- 
tolic hypertension. 

6. If hydrazinophthalazine therapy 
has not controlled the toxemic process 
in 2 weeks’ time, the drug should be 
discontinued and hospitalization ad- 
vised. 
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DurRING the 1952-1953, a 
caretul study of pneumonia was organ 
ized at the Philadelphia General Hos 
pital for the purpose of testing the effi 
cacy of several antibiotic regimens. All 
patients 283 
having pneumonia in the 
Ward and were admitted 
partment of Medicine 
photofluorograms 


winter of 


who were diagnosed as 

Receiving 
to the De 
were followed 


with weekly until 
either the pulmonary lesion resolved 
the correct diagnosis became apparent, 
or until the patient was lost to follow 
up. A large proportion of these cases 
did not 


prove to be pneumococcic 


) 


and among these were 24 
patients who yielded Klebsiella organ 


pneumonia" 


isms on culture of the sputum. 

The criteria for designation of an 
organism as a member of the 
Klebsiella 
of a Gram-negative, nonmotile, aerobic 
which 
adonitol, and inositol, did not produce 


group 
included the demonstration 
bacillus fermented lactose. 
indol, and gave a negative methy! red 
test, while tests for acetylmethylcar- 
binol and citrate utilization were posi- 
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Bacteriology, Philads Iphia General Hospital um 
School of Med 


DEPARTMENT OF 
GENERAL HOSPITAI 


MEDICINE 


Division 
1 the Section of Infectious 


cine Philadelphia Pennsylvania 


tive 


with a limited number of availab 


type-specific capsular antisera. 
Twenty-four is an unusual 
of cases of pulmonary lesion associate 


Klebsiella 


sputum to be uncovered in a 
| 


with organisms in tl 


sing 


Diseases, Universit 


Some ot these strains agglutinated 


number 


winter at a single institution. For this 


that it 


worth while to analyze this group 


reason, it was felt would | 


cases from clinical, roentgenograph 
and bacteriologic viewpoints, with t! 
hope that they would shed light 

the concept of Klebsiella pulmona 
disease. It must be emphasized tl 
the single criterion for admitting a ¢ 

to this group was the presence ol 
pulmonary lesion in association w 
Klebsiella organisms in the sputum 
criterion which does not necessa! 
establish the fact that the pulmon 
this 


The analvsis was carried out with t 


lesion was caused by bacteri' 
in mind and the discussion of the « 
cept of Klebsiella pulmonary dist 
will be contingent upon this point 
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BACKGROUND DATA. Table 1 presents 
» summary of the clinical character- 
istics of this group of patients. Slightly 
more than one-half of the group was in 
the middle years of life three- 
fourths were male. These findings are 
consistent with the usual statement that 
Klebsiella pneumonia is a disease of 
the elderly male. Half of the patients 
vere Negro and this is consistent with 
the racial distribution of patients at 
this institution 


rABLE 1 BACKGROUND DATA OF 24 
CASES OF KLEBSIELLA PNEUMONIA 
Vumber 
inge SO. O4 
erage 
to veur 13 
Males 1S 75 
Negroes 12 
Duration before admission 
inge days 1 270 
era ye davs $1 
davs or less 7/22 32 
| hal temperature 
ange OS 
rage 10] 
02 or higher 9 24 37 
White cell count 
1000 2.7-16.7 
erage x« 1000 9 2 
reater than 10,000 11 24 1G 
s than 5.000 7/24 20 
Pheumococeus in sputum S 24 33 
Positive blood culture 0 
{ plications (number of patients 12 50 
oholism 3 12 
ipvema 
ural effusion 2 S 
Nort Where the number is given as a fraction, 


lenominator represents the number of cases 
hich information is availabk 


he duration of symptoms prior to 
lission to the hospital varied con- 
rably and averaged 31 days. A 
rity (32%) had been sick for 7 
or less and this contrasts sharply 
the figure (76%) in patients with 


ph umococeal pneumonia! at this in- 
stii:tion. Thus, the disease tended to 
be somewhat chronic in nature. The 


temperature distribution was not 


unusual as Compared to pneumonia of 
other types. The white cell count tend- 
ed to be in the leukopenic range more 
often than is true in ordinary pneu- 
monia. An associated pneumococcus in 
the sputum was relatively infrequent. 
Blood cultures in 8 patients were 
sterile. 

Complications of various sorts were 
common, but not more so than among 
patients with other types of pneumonia 
here. The incidence of alcoholism was 
rather low in contrast to textbook 
statements to the effect that Klebsiella 
pneumonia is common in alcoholics. 
Complications which were directly due 
to the pulmonary infection were like- 
wise uncommon; for example, em- 
pyvema and pleural effusion. 

ROENTGENOGRAPHIC FINDINGS. Distri- 
bution of the pulmonary lesion in the 
majority of cases was patchy, whereas 
ordinary tvpes of pneumonia at this 
institution, during the same _ period, 
were more apt to manifest themselves 
in a bronchosegmental distribution'”. 
Furthermore, Klebsiella pulmonary 
disease is more apt to involve multiple 
lobes (Table 2) and cavitation is highly 
characteristic. There is, however, no 
particular predilection in this series of 
cases for the upper lobes, or especially 
to the right upper lobe. This is prob- 
ably due to the fact that in this group 
of cases the selection of patients was 
based only on the bacteriologic find- 
ings, whereas in ordinary practice the 
diagnosis of Klebsiella pneumonia is 
often first suspected by the roentgenolo- 
gist on the basis of a characteristic con- 
solidation of the right upper lobe with 
downward bulging of the transverse 
fissure due to the weight of the exudate. 
The latter finding is the only roent- 
genographic sign which can suggest the 
diagnosis, but is infrequently seen. 

COURSE AND OUTCOME. general, 
the course and results in this series of 
cases were significantly different from 
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that of pheumococcic pneumonia. In 
only one-half of the patients (Table 3) 
did the temperature fall to normal with- 
in 48 hours of the start of antibiotics 
which found to effective 
against the Klebsiella organisms in in 
vitro susceptibility tests. Complete res- 
olution of the pulmonary disease was 
demonstrated in only 4 of the 24 pa- 
tients, and even in these patients reso- 
lution was delayed beyond 4 weeks of 
admission to the hospital. In fact, de- 
laved resolution occurred in 75% of the 
cases, that is, in all 
were followed for more than 
whether 
complete or only 


were 


the cases which 
weeks, 
resolution 


regardless ol was 


eventually partial. 


TABLE 2.-ROENTGENOGRAPHIC FIND 
INGS IN 24 CASES OF KLEBSIELLA 
PNEUMONIA 

Distribution 

lobar 7 29 

segmental 18 

patchy 

single patch 
Extent 

l lobe ] 4 4 

2 or more lobes 11 ah) 
Location 

upper lobes 9 37 

right upper lobe 6 25 
Cavity on admission 37 


One other patient developed cavitation during 
hospitalization 


This statement excludes only 6 patients 
who died, or were lost to follow-up, in 
less than 4 weeks from the time of ad- 
Residual fibrosis occurred in 
about one-third of the series and resid- 
ual cavitation was found in one-sixth. 
Death resulted in 21% and was attribut- 
ed directly to the pulmonary disease in 
3 of the 5 cases. 

It is apparent that the outcome of 
the disease was rather poor and was far 
different from that which is expected 
in the ordinary primary bacterial forms 


mission. 


ALEXANDER, 


FLIPPIN 


of pneumonia. We are unable to make 
any statements on the effect of various 
antibiotic therapies in this series be 
cause no therapeutic regimens were in- 
vestigated in an organized fashion. The 
reason for this was that the magnitude 
of the problem posed by these cases 
was not recognized until late in the 
study. As a result, many drugs and 
drug combinations were applied by the 
ward staff in treatment. 

{n attempt was made to correlate the 
background 


data and roentgenographic characteris 


end-results with various 


tics, but, because of the small size of 
the several sub-groups, few generaliza 
the end 


tions can be made. However 


rABLE 38. COURSE AND OUTCOME IN 24 
CASES OF KLEBSIELLA PNEUMONIA 
femperature normal in 48 hours 10 20 
Complete resolution 4 17 
Incomplete roentgenogr iphie study ? 
Delayed resolution Is 7 
Residual fibrosis 9 ; 
Residual cavits l 
Deaths ) 2 
Defined as resolution requiring more than 4+ 
weeks 
Nott When the number ts given as a fraction 


the denominator represents the number of cases fi 
for example, tl 
number of patients who had elevated temperatur 


used 


which information can be 


on admission 


results appeared to be better amon 
white patients, women, patients whos 
duration of symptoms prior to hospital 
patients withou! 
serious complications, and patients ac 
mitted without cavitation and withor 
multiple lobe involvement. 

BACTERIAL TYPES, SENSITIVITIES, 
ANTIMICROBIAL THERAPY. 
the pattern of 
described 


ization was_ short. 


Organisn 
showing biochemic 
reactions 
jected to slide agglutination tests wit 
type-specific capsular antisera,® 


above were su 


*The cultures used in preparation of specific capsular antiserum were kindly suppled 


Edwards, Communicable Disease 


Dr. 


Center, 


Atlanta, Georgia 
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pared as described by Edwards and 
Fife*. In view of the large number of 
Klebsiella capsular types which have 
been identified to date (57) and the 
magnitude of the task coincident with 
the preparation of so large a battery 
of sera, we prepared and used sera 
specific for capsular types 1 to 9 in- 
clusive. Within this group were in- 
cluded those types which have been 
most frequently associated with res- 
piratory infections (1 to 6), as well as 
some types frequently isolated from 
cases of urinary tract infections (7 to 
9). Organisms which conformed to the 
biochemical pattern set up for Kleb- 
siella but which did not agglutinate 


Discussion. The outstanding feature 
of this study is the fact that within a 
period of 6 winter months at a single 
institution, 24 patients were discovered 
te have a pulmonary lesion associated 
with Klebsiella organisms the 
sputum. This finding is in marked con- 
trast to the number of cases of classical 
Friedlinder’s pneumonia recorded in 
previous years at this institution: in 
1942, there were only 2 cases listed in 
the Record Room; in 1951, there were 
only 4 cases listed. This marked in- 
crease in cases for the past winter may 
be apparent, rather than real, for sev- 
eral reasons. First, all patients suspect- 
ed of having pneumonia in the Receiv- 


TABLE 4. CAPSULAR TYPE DISTRIBUTION AND ANTIBIOTIC SUSCEPTIBILITY O 


KLEBSIELLA ORGANISMS IN 24 © 


ASES OF KLEBSIELLA PNEUMONTA 


Number Susce ptible to 


Chloram Oxytetra- Chlortetra- Stre pto- 
/ pe Vo. of Cases phe nicol cycline ceycline mycin 
1 (A 2 2 2 
(B l l l ] 
t(D 4 2 2 2 2 2 
Other 14 14 11 1] 6 12 
4 4 Is Is 


vith anv of our available antisera were 
imply recorded as Klebsiella species, 
type unspecified. Table 4 shows the 
ipsular type distribution and_anti- 
iotic susceptibility’ of the Klebsiella 
rganisms isolated from 21 of the 24 
itients included in this study. Con- 
dering the 21 strains studied, all were 
isceptible to the combination COC 
qual parts by weight of chlortetra- 
cline HC1, oxytetracycline HC1, and 
iloramphe nicol), while only 50% were 
sceptible to chlortetracycline. Inci- 
nce of susceptibility to stre ptomycin, 
loramphenicol, and oxytetracycline 
is 85%, 85%, and 80%, respectively. 
\is suggests that COC is the treat- 
nt of first consideration. 


ing Ward were subjected to careful 
serial roentgenographic evaluation in 
the light of the clinical and bacter- 
iologic findings by the same _investi- 
gator (W.W.). Second, careful atten- 
tion was paid to the bacteriologic 
specimens in the search for Klebsiella 
organisms by — of the investi- 
cators (G.M.E.). The entire research 
group Was on fa alert for cases such 
as those reported here. 

If, for the moment, we assume that 
all of our cases are true examples of 
Klebsiella pulmonary disease, then the 
high incidence may be due to better 
case-finding, as was described above. 
It may we aT be, for example, that some 
cases of so-called nonspecific lung ab- 
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scess are in reality instances of Kleb 
siella infection with cavitation. This 
possibility is supported by the fact 
that in the entire group of 283 patients 
studied in our pneumonia program 
there were only 2 instances of non 
specihc lung abscess whereas LO pa 
tients in the Klebsiella group showed 
abscess formation. 

Review of the final diagnoses on the 
charts of these 24 patients revealed 
that in only 8 patients was the pul 
monary disease attributed to the Kleb 
siella organisms by the ward staff. Of 
the 10 patients who had cavitation dun 
ing the course of their disease, 2 were 
signed out as simply bronchopneu 
monia, 3 as Klebsiella lung abscess, 4 
as nonspecific lung abscess, and one as 
tuberculosis which coexisted with the 
Klebsiella infection. One of the patients 
who was discharged with residual cavi 
tation had a lobectomy at another hos 
pital because of a clinical diagnosis of 
nonspecific lung abscess. Klebsiella was 
not re porte d in his sputum prior to op 
eration and the pathological report of 
the resected lobe is of interest be 
cause, in spite of the fact that a lung 
abscess was mentioned in the gross 
description, the diagnosis was limited 
to: bronchiectasis. probably congenital, 
and congenital cyst (the latter diagno 
sis referred to a cyst found near the 
abscess Of the 14 patients in this 
series who did not have cavitation, 4 
were signed out as lobar pneumonia, 
5° as bronchopneumonia, and as 
Klebsiella pneumonia. It is thus ob 
vious that clinical diagnosis, and some 
times even pathological diagnosis, may 
not be based on all available informa 
tion. This supports the contention that 
our high incidence of Klebsiella pul- 
monary disease is more apparent than 
real. 

There is a bacteriologic facet to this 
problem. The high incidence of Kleb- 
siella pneumonia may be partly real, 


ALENANDER, FLIPPIN 


as Obrinsky and his associates* have 
suggested, because the common use of 
antimicrobial agents, active primarily 
against Gram-positive organisms, may 
be disturbing bacterial homeostasis so 
as to allow an overgrowth of Gram 
negative bacteria, including Klebsiella 
pneumoniae. Thus, an increased inci 
dence of infection, or superinfection‘ 
mav oceur. However, many cases have 
probably been missed due to inade 
quate bacteriologic study. Some of the 
above mentioned concepts have been 
recently emphasized by Fulton and 
\ickKinlay® 

Of the 24 strains isolated, only 7, o1 
29%. belonged to the serologic types 
usually associated with some form of 
respiratory infections while only 4 
were found to be either capsular types 
1 or 2. (better known as Friedlander 
types A and B). Th implication her 
is that it the diagnosis of Friedlander 
pneumonia is to be based on, or con 
firmed by. laboratory isolation an 
identification of the Friedlinder’s bacil 
lus and the laboratory has at its dis 
posal only typing sera which reve: 
tvpes | and 2, then the presence an 
significance of other Klebsiella typ 
may understandably be overlooked 

It seems to us that the diagnosis of 
Klebsiella pneumonia should ho long 
be limited to thos patients who pre 
sent the classical textbook type of cli 
ical picture. It is difficult, on the on 
hand, to discard Klebsiella organisn 
as a factor in a patient’s disease wh« 
the organism is found in his secretio1 
It is at least as difficult, on the oth 
hand, to establish in many cases that 
this organism is the specific cause 
a lesion. In 1920, Bloomfield’ set fort 
certain criteria for the diagnosis 
Klebsiella pneumonia. These would 1 
quire that a patient present pulmon: 
consolidation, associated with the 
peated demonstration of Klebsiella 
the sputum in the absence of ot! 
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pathogens, and either a positive blood 
culture, positive lung aspirate, or the 
demonstration of specific capsular 
polysaccharide in the blood and urine. 
loday, we might add the failure of 
the patient to recover with penicillin 
therapy and a prompt response to drugs 
which are effective against Klebsiella 
organisms in vitro associated with dis- 
appearance of the organisms from the 
patient's secretions during therapy with 
one of these drugs. 

In view of the fact that there are 
occasional patients w ithout evidence of 
pulmonary infection who have Kleb 
siella organisms in the sputum or naso- 
»haryvngeal secretions, it is difficult to 
estimate the clinical significance of the 
presence of these organisms. During 
the course of this investigation, Kleb- 
siella organisms were isolated from 2 
patients, one of whom had a negative 
chest film and the other showed only 
ardiac failure. Nevertheless, in prac- 
tice there are certain difficulties in- 
olved in adhering to a rigid set of cri- 
teria for diagnosis. In the first place, 
the clinical picture is now recognized 


to be highly variable®* 


putum IS seldom the classic brown, 


and even the 


tenacious mucoid material described in 
\tbooks!!. Secondly, clinical-bacteri- 
logic correlation is in a state of flux. 
the number of serologic types of Kleb- 
ella organisms is now well above 50. 
\) was considered 
@ cause Of pneumonia in 70 to 100% 


i the past, tvpe 


the cases’, but the present series 
cludes patients having a rather typi- 
| course who have other types of 
lebsiella in their sputum, or have or- 
nisms which could not be typed, 
cause not all possible sera were avail- 
le. In tact, only _ the 24 patients 
our series had type | (A) organisms. 
Other difficulties in he diagnosis are 
follows: Bacteremia is transient and 
refore may not be demonstrated. 
ie of OW cases were bacteremic. The 


use of lung aspiration in order to dem- 
onstrate the organisms present in the 
diseased tissue is considered too dan- 
gerous by most physicians. The demon- 
stration of specific capsular polysac- 
charide in the patient's serum requires 
seldom-used laboratory facilities. The 
presence of other pathogens in the 
sputum does not rule out Klebsiella as 
the cause of the patient's disease. The 
eflect of specific antimicrobial therapy 
should be followed with repeated spu- 
tum examinations, as is the custom 
in the management of patients with 
tuberculosis. Roentgenograms are sel- 
dom characteristic in showing the sign 
of heavy exudate suggested by a bulg- 
ing fissure. 

It is apparent that the diagnosis of 
Klebsiella pulmon: iry disease is a diffi- 
cult one to make. We have gone so 
far as to include all patients who show 
Klebsiella organisins in the sputum, 
whether it is the predominant bacter- 
ium or not, as in cases of tuberculosis. 
Nevertheless, analvsis shows that this 
series of cases is very similar to most 
other large groups reported in the lit- 
erature, if one takes into account those 
differences in the end results which may 
be due to recent more specific antimi- 
crobial therapy. Therefore, we feel 
that the vast majority, if not all, of the 
24 cases reported here are instances ” 
pulmonary disease caused primarily, ¢ 
secondarily, by the Klebsiella organism 
found in the sputum. Although absolute 
proot of this is lacking in this series, 
comparison W ith primary, pneumococ- 
cic cases of pneumonia shows differ- 
cnees Which are striking enough to 
support our contention. In order to 
confirm our impression that Klebsiella 
pulmonary disease is more common 
than generally considered, it would be 
desirable to deve lop a specific serologic 
test for the disease, or perhaps to re- 
sert to lung aspirations as Bullowa? 


did. 
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Some authors divide cases of Kleb 
siella pneumonia into those which are 


which chronic 


However, there is a spectrum of grada 


acute and those are 
tions between the acute fulminating 
case and the insidious chronic one and 
probably the chronic cases were acute 
at one time or another® and represent 
those who do not die in the acute epi 
sode or resolve completely. It is, there 
tore, not proper to consider the acute 
case entity different from the 


as an 


chronic case. 

Klebsiella pulmonary disease may be 
likened to tuberculosis, in that the in 
fection is resistant to therapy and tends 
to produce 
Negroes 


to therapy mav be due to the presence 


necrosis (especially in 


and fibrosis. The resistance 
of conditions which are unfavorable for 
activity” 
tension 


phagocytic including low 


oxygen in necrotic tissue and 
destruction of alveolar walls which o1 
dinarily provide a surface on which 
phagocytes can migrate. Nevertheless, 
the mortality rate has dropped mark- 
edly the onset of the antimicro- 
bial era. A of mortality at the 
Philadelphia General Hospital tor 


vear periods reveals the following fig 


SINCE 
review 


5 


ures: 1937 to 1941, SS% of 16 cases: 
1942 to 1946, 25% ot 16 cases: 1947 to 
1951. 24% of 37 cases. It can be seen 


that the mortality rate for the 10 years 
from 1942 to 195] approximates very 
closely to rate of 21% for the present 
of cases studied during the 
of 1952 to 1953. The same 
marked drop in mortality has been re 
ported from other _ institutions®"! 
Whether this is due primarily to ther 
apy, or to a change in the character 
in the 
cases, is not certain. The above figures 


series 


winte! 


disease, or inclusion of milder 
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also show the recent increase in record 


ed 
\ high 
incidence of cases of pulmonary dis 
Klebsiella 


moniae in the sputum is reported tor 


Summary and Conclusions. 


ease associated with pneu 


the winter of 1952-1953 at the Phila 
delphia General Hospital. Klebsiella 
pulmonary disease has been recog 


nized more and more frequently in the 
past decade and it is suggested that 
ot 


lung abscess may be due to this organ 


many cases so-called nonspecific 


ism. The reason for the increased inci 
dence of Klebsiella pulmonary dliseas« 
be both 


clinical and bacteriologic, but some of 


may improved case-finding, 


the cases mav be due to disturbance of 
bacterial homeostasis by the commo! 
use of such antibiotics as penicillin wit} 
resultant superinfection by Klebsiella 
pneumoniae 

The present series of cases is very 


to other of Klebsiella 


pneumonia report d in the literature in 


similar series 
the following respects: tendencies t 
chronicity of disease with delayed res 
olution, residual cavitation and fibrosis 
leukopenia and a predilection for mid 
dle-aged males. The clinical picture 
quite variable but many typical cases 
are associated with organisms of types 
other than A and B 

In vitro studies suggest that the best 
therapeutic regimen may be a combi: 


of 


( ycline and chloramphenicol 


ation chlortetracycline, oxytett 

The diagnosis of Klebsiella pulmo! 
ary disease is a difficult one which 1 
quires further clinical and bacteriolos 


clarification. 
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INDUCED BY CITRIC 


THE EXPERIMENTAL PRODUCTION OF COUGH IN HUMAN SUBJECTS 
ACID AEROSOLS. 


PRELIMINARY STUDIES ON 


THE EVALUATION OF ANTITUSSIVE AGENTS 
By Hytan A. BickeERMAN, M.D 
ASSOCIATE IN MEDICINI 
AND 
Arvan L. Baracn, M.D 
CLINICAT PROFESSOR O} NIE DICINI 
WHITH THI PECHNICAI ASSISTANCH 
ITKIN 
AND 
FreD DRIMALER 
kro he ( tibia Division, Goldwater Mie Hospi 1) 
( lege f Physicians and Sur mis, I Ne Ne 
Tur cough reflex is usually initiated — istics 1) uniform and consistent re 


by the stimulation of afferent nerve 


endings in the mucous membranes of 
the pharynx and larynx and in the mu 
cosal lining of the upper tracheobron 
chial airway. The violent expulsion of 
ir produced by the act of coughing 
serves as an important mechanism in 
the elimination of inhaled irritants such 
as foreign bodies, and retained secre 
tions from the respiratory passageway 
In many disease states such as pertus 
sis, pulmonary tuberculosis, chronic 
bronchitis, and obstructive disease of 
the tracheobronchial tree, the cough re 
Hex becomes self perpetuating and the 
resultant severe paroxysms of unpro 
ductive coughing cause serious debili 
tation of the chronically ill patient 

In order to test and compare, objec- 
tively, the relative merits of the newer 
svnthetic antitussive agents, it was nec 
essary to devise some method whereby 
the cough reflex of experimental sub 
jects could be stimulated. Furthermore, 
it was essential that the elicited cough 


response have the following characte1 


This study was tided by 


lob 


i grant from Merck & Company 


sponse of the test subject to the sam 
threshold of stimulating agent, (2) re 
the 


during the course of 


indiv idual 


and 


Samec 
the 


producibility in 
study. 


3) the method for eliciting cough 
should be nontoxic and relatively 
simple in performance in order that 
studies can be carried out on a lara 


number of subjects 

Previous studies on the effectiveness 
of cough suppressing agents usually 
emploved large numbers of institution 
alized patients with disease of the res 
haracterized — by 
the 


status of the patient and the subjective 


piratory svstem ( 


cough In general changing 
response inherent in the administration 


of any new agent obscured the objec 


tivity of such an evaluation. Hoglund 
and Michaelsson employed a jet ol 
ammonia vapor to elicit coughing in 


human volunteers and this method wa 
used by Trendelenburg® to measure the 
effect of 
Hillis! presented a study in one sul 


antitussive various drugs 


ject who permitted irritants in the fon 


Rahway, New 


Jerse \ 


tive 
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of ether and peppermint water to be 
sprayed directly into the larynx via an 
endotracheal tube. The conditions of 
this experiment were unique in that the 
subject was able to tolerate the endo- 
tracheal tube without anesthesia for 
long periods of time. 

The present technique whereby a 
natural cough response could be  pro- 
voked artificially was suggested by the 
reactions of patients with bronchial 
asthma to nebulized bronchodilator 
drugs. During the inhalation of these 
mists, many patients experienced a 
sense of irritation in the upper respira- 
tory passageway which was followed 
by coughing. A similar effect was noted 
in normal individuals. The purpose of 
this paper is to report a method of 
eliciting a consistent cough response in 
humans by means of suitable irritant 
erosols and to demonstrate the ap- 
plicability of this method in evaluating 


the antitussive activity of drugs. 


Methods. Vhroughout this studyv. the pro- 
dure consisted of 5 successive inhalations 
h of the test substance, normal saline, and 


tilled water with LO-minute intervals be 


veen the use of each aerosol. This was known 
i trial. Sips of water were taken between 
three test The order in which each 
the verosols. was) inhaled was varied in 
lom fashion and both the subject and 
hnician were unaware of the nature of 
solutions being tested Phe number ot 
iwhs during and for a 5-minute period im 


liately after inhalation of the aerosol wer 
ul ited 
In pre liminary « \permments cle signed to test 
feasibility of using inhaled substances to 
oke a natural cough reflex, the following 
ibles were studied 
AEROSOL. PARTICLE SIZE Four nebulizers 
originally tested which delivered an 
sol COMPOse d of partie les with an average 
n radius ranging between 1.8 and 4.2 
ons. The most consistent results were 
ined with a glass Vaponetrin® nebulizer 
h produced a mist with a mean partich 
f 2.5 microns in radius when nebulized 
flow rate of 6 liters per minute. In all 
equent studies, the Vaponetrin nebulizer 
employed with a Y-tube attachment. to 


permit nebulization during inspiration only!, 
A flow rate of 6 liters per minute was pro 
vided by a small motor driven air compressor 

2. TYPES OF AEROSOL. A total of 33 sub 
stances were tested in 105 subjects who re 
ceived an average of three trials with each 
aerosol, Organic acids including tartaric, citric 
and benzoic a ids: ethyl alcohol and ether in 
varving dilutions; 0.2 N hydrochloric and 
sulfuric acids: and concentrated ammonium 
hydroxide were sufficiently irritating to stim- 
ulate the cough reflex. In addition, solutions 
of varying tonicity and pH which ranged 
between 2.1 and 7.9 by use of a btffering 
agent (Me Ilvaine’s wer tested in an effort 
to obtain a more uniform and graded re 
SpoTse 

A total of 153 sub- 
2-year period among 


3. SUBJECT RESPONSI 
jects recruited over a ‘ 
medical students, technicians, house staff and 
patients m a hospital for chronic diseases, 
were screened in the preliminary study. Dur- 
ing the early phase of this project no subject 
was accepted who had evidence of a recent 
upper respiratory infection, or respiratory o1 
cardiac disease. Subsequently, a group of 
patie nts with moderately well-controlled bron- 
chial asthma were included in this study to 
observe — their response to inhaled irritant 
aerosols. No attempt was made to compare 
the normal with the asthma group in evaluat- 
ing the various antitussive agents. Each sub- 
ject was given several trials at weekly to 
monthly intervals, and those who had = no 
cough “response to either normal saline or 
distilled water, and a fairly consistent cough 
with the test aerosol, were selected as the 
experimental subjects. As a result of repeated 
testing, marked variations in cough response 
due to learning factors were reduced to a 
minimum. These “trained” individuals includ- 
ed 21 normal subjects and 17 patients with 
bronchial asthma. 


Results. Aerosols composed of citric, 
tartaric or benzoic acid appeared to 
vield a more consistent cough response 
than the other substances screened in 
the initial tests. The mean number of 
coughs produced with 5 inhalations of 
these aerosols are listed in Table 1. 
Ten per cent citric acid solution result- 
ed in the highest percentage of positive 
reactors although a number of subjects 
showed no cough response to each of 
the organic acids tested. Because mark- 
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ed variations in the number and inten- 
sity of the coughs elicited with the 
other organic acids made it impossible 
to grade the stimulus with sufficient ac- 
curacy, all but citric acid were eventu- 
ally discarded. 

Repeated tests with citric acid solu- 
tions ranging from 2.5 to 10% were per- 
formed on 10 subjects, 2 of whom were 


AEROSOLS IN ELICITING 


Nubjec 
l 
2 0 
3 0 0 
0 0 
6 0) 
7 
0 
9 
10 
0 


nonresponders, in order to demonstrate 
whether a correlation existed between 
the strength of the aerosol and the re- 
sponse elicited. In general, the number 
of coughs increased as the concentra- 
tion of citric acid was raised within 
the limits of the range tested. The 2 
subjects who had not coughed during 
previous screening experiments contin- 


EXPERIMENTAI 


RESPONSE TO 5 
Per 


PRODUCTION OF COUGH 
ued to demonstrate a lack of response 
(Table 2). 

The 21 normal subjects and 17 pa- 
tients with bronchial asthma who had 
shown a fairly consistent cough re- 
sponse to 5 or 10% citric acid aerosol 
were retested at weekly to monthly in- 
tervals for periods of 2 to 9 months. 


In each instance, no cough was pro- 


TABLE 1.—THE EFFECT OF CITRIC, TARTARIC AND BENZOIC ACIDS INHALED AS 
COUGH REFLEX 


IN NORMAL HUMAN SUBJECTS 


Subject Response Vean N of ( oughs 
Vo. ¢ n Positive 
Subject Vegative Positive Responde 
Citric Acid (2.5°, 12 10 12 
Citric Acid (5° 27 9 18 1.8 
Citric Acid (10°, 61 18 13 10.8 
lartaric Acid (IN 9 3 6 
Benzoic Acid (0.2M 10 5 205 
No cough response 
Mean of 5 inhalations 
rABLE 2 THRESHOLD TESTS WITH CITRIC (ACID AEROSOL 


INHALATIONS* 


Cent Citric Acid 
0 


No coughs 
l to 10 coughs 
10 to 20 coughs 


20 to 30 coughs 


Paroxysms 


duced by inhalation of distilled wat 
and normal saline. On the whole, tl 
consistency of response of the gro 
of patients with well controlled asthi 
did differ. significantly from t 
normal subjects. The mean number 
coughs evoked with each trial w 
7.4 for the normal subjects and 8.8 | 
the asthma patients. This is illustrat 


not 


BICKERMAN, BARACH: EXPERIMENTAL PRODUCTION OF COUGH 159 


in Tables 3 and 4. The presence of a 
slight degree of bronchospasm appear- 
ed to lower the threshold of response, 


rABLE 38. CONSISTENCY OF THE COUGH 
AEROSOL IN) 21 SELECTED NORMAL 


MONTHLY INTERVALS 


ubje cls 
Cc. P 


AEROSOL IN 


Curve Acid No of 
Tests* 
6 
Ss 
10 
6 
5 Ss 
6 
12 
5 6 
5 6 
10 10 
10 
10 6 
10 10 
10 
10 6 
10 6 
10 Ss 
10 6 
Mean 6.8 


PABLE 4.—CONSISTENCY OF THE COUGH 


17 SELECTED ASTHMA 


MONTHLY INTERVALS 


Patients 
H.O 


( Tests* 
14 
6 
6 
3 6 
5 + 
5 Ss 
5 
5 
5 
5 
10 12 
10 6 
10 6 
10 + 

Mean 6.6 


* Each test consists of 5 inhalations 


and paroxysms of coughing occurred 
occasionally in the asthmatic group 
when tested with 10% citric acid aero- 


RESPONSE TO 5 AND 10°, CITRIC ACID 
SUBJECTS RETESTED AT WEEKLY TO 


Number of Coughs Per Test 


Mean Range S. D. 
7.0 6-9 1.3 
9.8 4-19 
6.0 $-11 
68 5-9 1.9 
6 6-14 3.3 
10.5 9-18 L.S 
1.6 
6.9 t-15 2.5 
9.5 6-16 $5 
9-19 
5.3 2-7 1.9 
9 5 7-18 2.7 
8.5 7-12 1.6 
§.8 3-9 2.1 
$8 3-7 1.5 
3.6 1.4 
8.5 3.9 
3-8 
6.2 1.9 
6.5 1.8 
7.0 6-9 0.6 


Each test consists of 5 inhalations 


RESPONSE TO 5 AND 10°) CI 
PATIENTS RETESTED AT WE 


Number of Coughs Per Test 


Mean Range S. D. 
9 8 6-15 3.9 
1.9 4-12 2.5 
13.8 11-19 3.3 
7-8 0.6 
10.4 5-16 4.0 
7.3 4-15 5.3 
6.4 4—11 2.9 
6.8 3-11 2.8 
7.0 5-9 1.8 
6.0 1.6 
10.8 7-15 2.6 
5.8 5-7 1.0 
8.9 5-15 3.1 
6.6 4-10 1.9 
12.8 9-16 2.5 
13.2 7-20 5.6 
10.0 6-15 3.7 
8.8 


R.B 
Z.F 
NOS 
J. 
J.M 
M.k 
B. ¢ 
W.T. 
D. Le 
RW 
H. A 
R.R 
J.K 
P. 
W.P 
M.S 
7.4 
ACID 
EKLY TO 
Citric Acid No. of 
A.F 
W.O 
M. O. 
M. k. 
C.H 
vat D.F 
M.M 
A. Mo. 
D. H. 
thi E.S 
G.B 
A.M. 
yer Ol H. P. 
M ( 
for W.M 
trated 
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sol Since these tests could not be the same aerosols at intervals of % how 
counted accurately, they were exclud hour. 2 hours and 3 hours after inges- 
ed from the data tion of the drug. The asthma patients 
The Evaluation of Antitussive Ac- were tested over a 2-hour period The 
tivity. All the substances tested for number of coughs elicited by each of 
ntitussive activity were placed into 5 inhalations of the aerosol was record 
identi i ipsules and coded Phe code ed Duplicate trials were performed 
rABLI MEAN CHANGE IN THE COUGH RESPONSE OF NORMAL SUBJECTS AFTER 
THE ADMINISTRATION OF ANTITUSSIVE AGENTS COMPARED WEPEH THE CON 
TROL LEVEI 
Int 
\ 
\ ( 
28 OF 0.35 ( () 
Nal os » 4 ( og 
Nat ] ‘4-4 } 4 & 4 ) ) 
Nallu 19 4 ) ) 0 
Nal () 10 1] ) 
1) ) ( ) » 4) 
D 09 14 
TABLE ¢ MEAN CHANGE IN THE COUGH RESPONSE OF ASTHMA PATIENTS AFTER 
ADMINISTRATION OF ANTITUSSIVI AGENTS COMPARED WITH THI 
CONTROL LEVEI 
] 
Ilo 
Vo 
/ V/ Sf V/ 
\ Cougl 
Pla 4 06 0 1 Of 0 
Na ) IS > | 2 
12 0.7 1 1 ~ 10 
Was kept by one of the authors and on the same dav on each subject. Tl 
the agents emploved were identified drugs® tested for antitussive activi 
after all the data had been collected. were as follows: 1) Codeine sulfat 
In addition, a placebo was made up to 30 mg.; 2) Narcotine, (Co2H23N¢ 
resemble the test substances. Immedi narcosine ) 5 and 15 mg.: 3) N-allyln 
ately following the control trial with morphine hydrochloride (Nalline), 5 
normal saline, distilled water and 5 or and 30 mg., and 4) D-isomethadone, 7 
10% citric acid, each subject was given and 15 mg. 
the test capsule and retested against The change in the number of cou, 
| lied hy rcl & R thw New J rsey 


\ 


out 
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provoked by the citric acid aerosol indicates that no significant effect on 
after the administration of the test the cough response occurred with the 
substance compared with the control placebo over the 3-hour period, or with 
trial was analyzed statistically in both the 15-mg. dose of d-isomethadone at 
the normal and the asthma groups — the second and third hours. The asthma 
(Tables 5 and 6). An analyses of the t group also showed no significant varia- 
values calculated for the normal series — tion from the control level with placebo 


wz hour 
| hour 
“10 2 hours 
ams 3 hours 
4 5 
@ ~- 
x52 
ec W 
zo 
+2 
PLACEBO CODEINE NARCOTINE NALLINE D-ISOME THADONE 
30mg 5mg 15mg 5mq 30mg 7mgq 
No. of Tests . 28 33 33 22 30 19 30 24 
| | Comparison of the effect of antitussive agents on the cough response to citric acid 
aerosols in normal subjects. 
~14 Ye hour 
| hour 
2 hours 
§ 
= 
82§ - 8 
= 
5 
$25 
=o wo 
3 
Ss. 2 
c 
= 
a +i 
x 2 
PLACEBO CODEINE NARCOTINE NALLINE D-| SOME THADONE 
30mg 5mg 15mg 5mg 30mg 7mg 'Smg 
No. of Patients 30 27 22 28 12 22 16 20 


2.—Comparison of the effect of antitussive agents on the cough response to citric acid 
aerosols in asthma patients. 
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and d-isomethadone. In addition, the 
5-mg. dose of Nalline demonstrated no 
significant antitussive effect in this 
group. 

In order to compare the cough sup 
pressant activity of each of the agents 
tested, the mean decrease in the num 
ber of coughs from the control level 
was plotted graphically for a 3-hour 
period in the normal subjects and a 
2-hour period in the asthma group 
(Figs. 1 and 2). The 5% level of sig- 
nificance represented by two standard 
errors from the mean is illustrated by 
the bar extending from the mean value. 

The normal subjects demonstrated 
that narcotine at both dosage levels 
possessed greater cough 


effect at 


of codeine 


suppressive 
% hour and | hour than 30 mg. 
No differences were appar- 
cnt at the 2nd and 3rd hour. Nalline. 
30 mg., gave essentially the same. re 
sponse as codeine. Similarly, 7 mg. of 
at the ‘s-hour and | 


hour periods showed no difference; 


d-isomethadone 


however, at 2 and 3 hours less suppres 
Both Nalline, 5 


and d-isomethadone, 15 m¢g., 


sion was noted. mg., 
were sig 
nificantly interior to codeine 

Although the patients with asthma 
behaved in essentially the same fashion 
to the agents tested as the normal sub- 
jects, the standard errors of the means 
showed a wider spread. Both dosage 
levels of narcotine showed greater anti- 


Nalline, 


30 mg., exhibited no essential difference 


tussive activity than codeine. 
at % hour and | hour, and less activity 
than codeine at 2 hours. Nalline, 5 m¢.. 
both the 7- 
d-isomethadone were significantly less 
cttective 
deine 

Comment. While these studies were 
in progress, Winter and Flataker’ re- 


and and 15-mg. doses of 


in inhibiting cough than co 


ported a technique using an aerosol 
of 0.2 N sulfuric acid in assessing cough 
suppression in dogs that were given 


d-isomethadone and d-methadone. The 


EXPERIMENTAL 


PRODUCTION OF COUGH 
method of eliciting a natural cough re 
sponse in experimental subjects by 
means of citric acid aerosol would ap 
pear applicable to the testing and eval 
uation of antitussive activity of a wide 
variety of agents. The simplicity and 
ease of performance permitted a large 
number of subjects to be screened. No 
adverse reactions were encountered and 
the momentary irritative effect of the 
inhaled citric acid Was dissipated by a 
few sips of water 

The greater antitussive effect produc- 


ed by 5 mg. of narcotine compared with 


15-mg. and the 7-mg. dose of d-isome 


y 


level cannot 


thadone over the 
be explained. The present study was 
limited in scope and designed to fur 
nish an example of the use to which 
this method could be put in making a 
complete evaluation of selected drugs 
The validity of such evaluations would 
1) the comparison of many 
dosage levels otf the agents 
adjusted to the body the 
subjects: 2) the gradation of cough sup 
the 


administration of the drugs by paren 


require: 
selected 


weight of 
pression against toxicity, and 3) 


teral routes to avoid differences in ali 
mentary absorption the subjects 
tested. ‘ 

While no attempt was made to eval 
tiate the psychological factors inherent 
in a study of this tvpe, suggestibilits 
was reduced in the subjects and _ re 
search staff by employing the aerosols 
in a random fashion and offering the 
drugs to be tested in a form indisting 
wishable from one another. 

Summary. A method of eliciting 
natural cough, experimentally, in’ hu 
man subjects by the inhalation of irri 
tant aerosols consisting of 5 and 10 
citric acid is described. A fairly consis 
tent cough response was produced 
two selected groups consisting of 2 
normal subjects and 17 patients wit 
well controlled bronchial asthma. Test 


BICKERMAN, BARACH: 
were repeated at intervals of one to 4 
weeks over a 2- to 9-month period. 

\ total of 219 tests on normal sub- 
jects and 177 tests on asthma patients 
were performed with several agents 
including placebo, codeine, narcotine, 
n-allylnormorphine hydrochloride and 
d-isomethadone. Codeine, 30 mg., pro- 
duced a significant reduction in cough 
compared with the control, while place- 
bo showed no alterations in cough re 
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sponse. In both groups, only narcotine 
possessed significantly greater antitus- 
sive activity than 30 mg. of codeine, 
whereas Nalline, 30 mg., gave a_re- 
sponse similar to codeine. D-isometha- 
done and 5 mg. of Nalline produced 
little or no cough suppression. These 
preliminary studies indicate the feasi- 
bility of applying this method in the 
evaluation of the antitussive activity of 
a wide variety of drugs. 
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THE new broad-spectrum antibiotic 
tetracycline was originally synthesized 
by the catalytic hydrogenation of chlor- 
workers at both the 
Laboratories and at Chas. 
Later, investi- 
gators at the Heyden Chemical Corpor- 
tetra- 
cycline by a fermentation process em- 


tetracvcline by 
Lederle 
Pfizer and Company*" 
ation succeeded in preparing 
ploying a streptomycete isolated from 
a soil specimen obtained from Texas’. 
The relatively few studies published 
far that the 


spectrum tetracycline 


indicate antibacterial 


ot 


sembles those of chlortetracvcline and 


SU 
closely re- 
oxytetracycline!'’. Cross-resistance 
tween the three antibiotics is readily 
with of 
bacteria; that is, when an organism is 


demonstrated several strains 
made resistant to one of the antibiotics 
of the ' it then 
resistant to the other two’. Clinical 
trials indicate that they are equally ef- 
fective in the treatment of infections 
of the urinary tract and respiratory 


tetracycline group, is 


system’ 
The present report concerns labora- 
tory studies of the comparative sta- 
bility of tetracycline, 
and chlortetracycline, and serum con- 


of 


oxytetracycline 


centrations tetracycline following 
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OF MEDICINI 


| niversity ot Washington Sch licine ind the 
Seattle ishington 
oral and intravenous administration 


observations made 


Clinical 
108 patients, including 52 adults with 


were on 


bacterial pneumonia, who were treated 
with tetracvcline 


tracyvcling 
Led 
Americar 
prepara 
sott 
tablets, all con 
Patients 
tetra 
the 
administration of 
Blood 


35-hour 


Methods and Materials. The t 
used in this study was supplied by the 
of the 

different oral 
| hard 
ited 
intibiotic 


Laboratories Division 
Co. Thre 
employec 


Cyvanamid 


tions were capsules, 
capsules, and enteric-co 
0.25 of the 
0.25 o1 
every 
to 
with me 
at 1l-, 3 


initial dose, 


taining gm 
either 


mouth 


were given gm. of 
6 
vid 


| 
ils 


cycline by hours with 
doses so timed 
the 
were drawn 
after the 
after the 
davs of 


also 


as 


antibiotic specimens 
and 
lat the 
on the 
some patients, 
ifter the 


concentrations 


intervals 
intervals 
und fiftl 
levels 
second to 
ot tetra 
method pr 


Salhi 


third 


morning dose 
In 
determined 
Serum 


determined 


treatment 
were 
fourth doses 
by a 


cycling were 


viously used in this laboratory‘. 
Tetracycline for intravenous administration 


st rile 


was supplied as a dry powder in am 
pules containing 0.5 gm. of the antibioti 
Ten patients were given 0.5 gm of tetra 
cycline dissolved in 200 ce. of 5%-dextross 
solution in a 30-minute period In another 


10 patients 0.5 gm. of the antibiotic was dis 


solved in a liter of dextrose solution and ad 


ministered slowly over a period of 6 hours 
Blood specimens were obtained for assay one 


half, 1, 2, 3, 4, 


were begun. 


and 6 hours after the infusion 


tion 
am 
ot 
etra 
trose 


I 


Orie 


TETRACYCLINE: CLINICAL 


To compare the stability of tetracycline, 
chlortetracycline and oxytetracycline, —aque- 
ous solutions containing 10 meg. per cc. of 
the various antibiotics were prepared and 
were store dl for 32 days at 20 cs. } eee 20 
drawn at appropriate intervals and their anti- 
biotic activity was assayed by the same tech- 
nique as used for the serum specimens. 

All the 108 patients treated with tetra- 
eycline were adult in-patients at the King 
County Hospital. Fifty-two were ill with bac- 
terial pneumonia, 14 had infections of the 
urinary tract, and 6 were treated for acute 
exacerbations of chronic pulmonary infec- 
tions. In 8 instances the antibiotic “Was ad- 
ministered for prophylactic purposes follow- 
ing surgical operations and in patients with 
nvocardial infarcts. Two patients received 


tetracycline for the treatment of nonspecific 
liarrhea, 3 had active pulmonary tuberculosis, 
} patients had metastatic tumors of the lungs 
and 2 had pulmonary infarcts. The remaining 
1s patients were convalescents who received 
the antibiotic for the purpose of determining 
erum concentrations of tetracycline, 

The patients with bacterial pneumonia were 
nainly in the older age groups; indeed there 
were more in the decade from 80 to 89 
years than in any other. Many had serious 
oncomitant diseases such as severe chronic 
dcoholism, pulmonary emphysema and _ bron- 
chial asthma, as well as extrapulmonary dis- 
ises of various kinds (Table 1). Forty-one 
vere men and 11 were women. All were 
utely ill at the time of admission, and 
sical and Roentgen-ray signs of bacterial 
neumonia were present in all cases. A direct 
near of the sputum, sputum culture and 
lood culture were done in each case prior 
treatment in addition to the routine studies 
the blood and urine. The results are sum- 
rized in Table 1. All patients were fol- 
wed closely and interviewed daily during 
© course of therapy. Sixty patients received 
5 gm. of tetracycline every 6 hours and 48 
eived 0.25 gm. every 6 hours. The average 
iration of therapy in the 108 patients was 
89 days, the range being from 4 to 17 days. 
Iwo additional studies were designed to 
mpare the relative incidence and_ severity 
gastrointestinal disturbances in persons fol- 
wing the oral administration of oxytetra- 

line and tetracycline. In one, 11 bed pa- 
nts were given 1.0 gm. of tetracycline in 
psules and 11 a similar amount of oxytetra- 

line, also in capsule form, by mouth 30 

uites to an hour before the noon meal. 

se patients were convalescents or were 
lergoing diagnostic studies and included 
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both men and women ranging in age from 
the second to the ninth decade. Evaluation of 
untoward effects was carried out by an inves- 
tigator who was unaware of which antibiotic 
the patients had received. 

The second study utilized 20 healthy vol- 
unteers, 10 of whom were hospital residents 
and interns and 10 were laboratory and cleri- 


TABLE 1. STATUS ON ADMISSION OF 
THE PATIENTS WITH BACTERIAL 
PNEUMONIA 


Age 
Under 50 15 
50-59 6 
60-69 1] 
70-79 6 
80-89 13 
90 and over l 
Toran 32 
Temperature on Admission 
Under 101° F. 25 
Over 101° F 20 
Tora 52 
Leukocyte Count on Admission 
Under 10,000 11 
Over 10,000 +1 
52 
Sputum ( ulture on Admission 
Usual flora 29 
Pneumococeus 21 
Staphylococcus AUreUs 1 
Coliform bacilli l 
Tora. 52 
Blood Culture Positive for Pneumococei = 7 


Concomitant Diseases 
Alcoholism 10 
Pulmonary emphysema 5 
Bronchial asthma 
Inactive pulmonary tuberculosis 2 
Congestive heart failure 2 
Arteriosclerotic heart disease l 

with Stokes-Adams syndrome 
Uremia 
Diabetic acidosis 
Carcinoma of base of tongue 
Acute monocytic leukemia 


cal workers. Half the volunteers were given 
single 1.0 gm. doses of tetracycline (4 cap- 
sules) and half received 4 capsules of oxytet- 
racycline 30 to 60 minutes before the noon 
meal. A week later the procedure was _ re- 
peated and the subjects were given the anti- 
biotic they had not received the first time. 
The volunteers were unaware of the nature 
of the drugs they were taking and the inves- 


| 

its 

ns 

il 
vel 
tra 
pre 
di 
1 ad 


LOO WADDINGTON, 


did 


anti- 


effects 
the 


the 


sequence in 


which 


who evaluated 
the 
administered 


tigator 


not know 


biotics were 


Results. srasitiry. Neither oxytetra- 
cycline nor tetracycline showed any de- 
tectable loss of antibiotic activity after 
at —20° C. or at 4° C. for 32 
while chlortetracycline deterior 


storage 
days, 
ated slowly at these temperatures. At 
20 to Zo its 


potency rather quickly, the concentra- 


chlortetracycline lost 
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oral administration of tetracycline are 


shown in Table 2. The levels were quite 
low 1 to 5 hours following the initial 
0.25 gm. but averaged about 2 meg. per 
ce. after the second or third dose and 
most were in the 2 to 3 
the third Some patients had 


levels as high as 5 and 7 meg. per cc 


mcg. range 


on day 


on the third day. There was no signifi 


cant increase in serum concentrations 


on the fifth day as compared to the 


tion falling from 10 to 1 meg. per ce. third. Patients receiving 0.5 gm. of 

rABLE 2.--SERUM CONCENTRATIONS OF TETRACYCLINE IN| MCG. PER IN 

PATIENTS RECEIVING THE ANTIBIOTIC BY MOUTH 
0 25 GM. EVERY 6 HOURS 
First Day Third Day hifth Day 
s. 4 4 4 () 4 4 4 4 4 
4 4 10 $0 9 0 $0) 5.0) 
LB 0 10 10 0.7 10 2 0 
G.R 4 0.5 0.7 10 10 10 
B.S 4 0.4 4 2? 0 $ 0 > 0 
F. de\ 4 4 4 10 10 10 10 10 
kK. O 4 4 4 > 0 7.0 > 0 
K.R 0) 10 10 0 7.0 0 () > 0 > | 
oO GM. EVERY © HOURS 

VI. ¢ 4 4 4 7.0 70 70 7 0 7 0 7 0 
4 Oo 4 4 20 70 70 7 
r.kR 4 4 4 0 4 2 0 1.0 0.7 10 0 
\.bD 4 0 20 7.0 10.0 7.0 10 0 10 
La. | 10 20 2 0 100 10.0 7.0 7.0 10.0 
4 10 1.0 10.0 10.0 0 10 0 10 ¢ 
10 10 70 t 0 70 
4 10 1.0 10.0 10.0 10 7.0 10.0 
B 4 07 4 10 t+ 0 7 7 0 
in 4 days. At this temperature the con- _ tetracycline every 6 hours had level: 


centration of tetracycline and oxytetra- 
cvcline fell much more slowly, reaching 
the 1 meg. per ce. level between 20 
and 29 days. At 37° C., tetracycline ap- 
peared to be somewhat more stable 
than oxytetracycline, the concentration 
dropping from 10 meg. per ce. to 2 
mcg. per cc. in 9 days as opposed to 5 
days with oxytetracycline. Chlortetra- 
Cy cline deteriorated very rapidly, fall- 
ing trom 10 mcg. per cc. to less than 1 
meg. per cc. in the first 24 hours. 
BLOOD LEVELS. The serum concentra- 
tions which were obtained following 


mcg. pel 


averaging slightly less than 
ec., 3 and 5 hours after the first dose 
Definite 


trations occurred with the second an 


increments in serum concen 
third doses and the majority of patient 
had levels of 5 to 10 mcg. on the thir 
day. On the fifth day the levels wer 
not significantly higher than on th 
third. 
When 0.5 of 


given intravenously 


tetracvcline 
30-minut 


om. wa 
over a 
period, serum levels ranged from 

meg. to 50 meg. per cc. at the time th 
infusion was finished and 6 of the | 
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patients had levels of 20 meg. per ce. — tetracycline. Thirty-four patients made 
or higher. Six hours after beginning a complete and uneventful recovery 
the infusion, 7 of the 10 still showed and were afebrile within 5 days after 
levels of 5 to 10 meg. per ce. and none — therapy was begun (Table 4). Twenty- 
was lower than 1.0 meg. per ce. (Table | six had normal temperatures within 72 
3). hours after treatment was started. 

When 0.5 gm. was infused slowly into Rapid clearing of physical and Roent- 
the vein over a 6-hour period, levels | gen-ray signs of pneumonia was ob- 
averaged about 2 meg. per ce. after 30 serve ‘din nearly all of this group of 


minutes. Between | and 3 hours after — patients. Mi irked symptomatic improve- 

the infusion was begun nearly all the ment occurred in the first 2 or 3 days 
; levels were in the 4 to 10 meg. range. of therapy with decrease in cough and 


TABLE 38. SERUM CONCENTRATIONS OF TETRACYCLINE IN| MCG. PER CC. IN 
PATIENTS RECEIVING THE ANTIBIOTIC INTRAVENOUSLY 


0.5 200. OF FLUID ADMINISTERED OVER A 3SO-MINUTE PERIOD 


Patient lhr hr Ar 6 hr. 
10.0 5.0 5.0 5.0 7.0 
LB 1) 0 7.0 7.0 7.0 7.0 2.0 
20.0 10.0 100 7.0 7.0 5.0 
20-0 10.0 10.0 10.0 10.0 10.0 
J. 10.0 10.0 10.0 10.0 10.0 
A. 500 20.0 10.0 10.0 70 7.0 
10.0 10.0 7.0 7.0 7.0 7.0 
E 7.0 5.0 20 1.0 1.0 
1.8 L. \ 5.0 2.0 0.7 1.0 1.0 1.0 
TH 100 10.0 7.0 50 7.0 7.0 
0 5 GM.IN 1000 CC. OF FLUID ADMINISTERED OVER A 6-HOUR PERIOD 
10 +0 7.0 7.0 7.0 7.0 
H. A 5.0 7.0 10.0 10.0 10.0 10.0 
v0 A.B 20 20 5.0 5.0 10.0 10.0 
10 20 7.0 10.0 10.0 
10 Lu 7.0 7.0 10.0 
20) 7.0 10.0 10.0 
W.k 10 5.0 70 10.0 10.0 10.0 
1 H.A 2.0 7.0 20 20 20 5.0 
20 5.0 70 7.0 7.0 +0 
vel At 4 hours and 6 hours, more of the sputum volume and return of appetite 
pe patients had levels of 7 and 10 meg. and general sense of well-being. 
lose per ce. but this may be due i i 1 part In 7 other patients who recovered 
cen to the difficulty experienced in main- completely the response was less dra- 
an taining a ste “ady rate of aie of the matic and subsidence of fever was 
ient olution. slower. Nearly all these patients were 
thir CLINICAL RESPONSE IN PATIENTS WITH — quite feeble and some were disoriented 
wer ACTERIAL PNEUMONIA. The. over-all and re quired constant restraint. One 
th linical response in the patients with elde rly man had a prolonged febrile 
incomplicated bacterial pneumonia — course associated with acute monocytic 
Wa reated with tetracycline was quite sat- leukemia. Complications of pneumonia 
inut factory and comparable in every re- were noted in 6 patients, all of whom 
om ect to the results observed in this hos- recovered. Sterile effusions occurred in 
e th ital with chlortetracvcline and oxy- 2 patients, and a putrid empyema due 


. 
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to anaerobic streptococci in one. Ssuper- 
infections occurred in 3 patients; in 2 
tetra- 
cycline-resistant staphylococci in 
by the Friedlander bacillus. All ot 


the 7 patients with pheumococcic bac- 


instances these were caused by 


one 


teremia recovered completely although 
defervescence was slow in 2, including 


the man who had acute 


kemia. 
Four patients died. One 


monocytic leu- 


57-year-old 
Filipino man died of uremia on the 


Sth hospital dav. An Sl-vear-old man 
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re-admitted 2 days later having 
suddenly become acutely ill with severe 
bilateral 


and 


Was 


anterior chest pain, nausea 


vomiting. Despite therapy with 
chloramphenicol, he died the next day 
and permission to perform a necropsy 
was not obtained. 


Although the 


ing than that observed in patients with 


response was less strik 


uncomplicated bacterial pneumonia, 
the patients treated for exacerbations 
of chronic bronchopulmonary infections 


experienced varying degrees of im 


with long-standing —_arteriosclerotic provement manifested by fall in tem 
heart disease died following a severe — perature and decrease in sputum vol 
TABLE 4.—CLINICAL RESPONSE IN PATIENTS WITH BACTERIAL PNEUMONIA 
\ 
Response Pat 
Uneventful recovery afebrile in 5 das s or less it 
Fever over 5 days due to coexisting disease 
Fever over 5 days due to complications of pneumonia 
Sterile effusion “4 
Empyema 
Superinfec tion with Sta phyloco Cus ) 
Superinfee tion with riedldinder bacillu | 
Fever over 5 days associated with leukemia I 
Deaths 
Massive pneumonia 
Uremia 
Arteriosclerotic heart disease 
Cause of death unknown 
Toral 


Adams-Stokes attack on the 17th hos- 
pital day after the pneumonia had al 
most complete ‘ly cleared. 
man with 


\ 78-year-old 
extensive pneumococci 
pneumonia of both lower lobes showed 
little response to therapy and died on 
the 5th hospital day. Necropsy dis- 
closed widespread pneumonia of both 
lower The fourth patient who 
died was an 85-year-old man who was 
admitted with extensive pneumonia in 
the upper two-thirds of the right lung 
field and a portion of the left lower 
lobe. He responded well to tetracycline 
therapy with considerable clearing of 
the pulmonary infiltrates and was dis- 
charged on the 17th hospital day. He 


lobes. 


tract 
sensitive 


The patients with acute urinary 


infections due to tetracvcline 


organisms (mostly the coli 
werogenes group) responded well with 
sterilization of the urine and subsidence 
of pyuria. In chronic infections of the 
v tract, occurring in de 
bilitated patients and patients with 
dwelling catheters, the 
less impressive and in some little or no 
This 
pecially true when two or more differ 
ent 


cenito-urinary 


response Was 


improvement occurred. Was eS 


species bacteria were cultured 
from the urine and when Ps. aeruginosa 
and the Proteus group were present 
Indeterminate results were observed it 


patients with nonspecific diarrhea, i 
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those given the antibiotic for prophy- 
lactic purposes, and those with embolic, 
neoplastic and tuberculous diseases of 
the lungs 

UNTOWARD EFFECTS. Untoward effects 
among the 10S patients treated with 
tetracveline for 4 days or longer were 
limited to gastrointestinal disturbances 
consisting of nausea and vomiting in 6 
patients and diarrhea in 2. One 72 
vear-old) woman experienced nausea 
and vomiting within 30 minutes after 
each of the first 5 oral doses of 0.5 om. 
of tetracvcline. Administration of the 
antibiotic was then discontinued and 
the symptoms promptly — subsided. 
Another elderly woman thvro- 
toxicosis and congestive heart failure 
had nausea and vomiting from 30 min 
ites to 


n hour after receiving 0.5 
m. of tetracycline on 3 separate days. 
\lthough these symptoms were annoy- 
ng to her, the patie nt was able to con- 
tinue the medication for 5 days. A 24- 
ear-old woman with chronic glomeru- 
lonephritis, hypertension and uremia 
vomited several times during a 7-day 
ourse of tetracvcline therapy. How- 
ver, in this case the nausea and vom- 
ting may well have been due to the 
remia or to \presoline. Three other 
itients experienced a single, isolated 
pisode of nausea and vomiting while 
nder treatment with tetracvcline, but 
| were able to continue treatment 
ith the drug for periods ranging from 
to 8 days. 
lwo patients had diarrhea while re 
iving oral tetracycline. A 58-year-old 
in, who was receiving 0.5 gm. of the 
tibiotic every 6 hours, passed several 
tery stools the night following the 
ond day of therapy. The following 
rning the diarrhea subsided spon- 
eously and did not recur, although 
administration of the antibiotic was 
tinued at the same dosage level for 
iore days. A similar transient diar- 
occurred on the 1th day of treat- 
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ment in a 73-year-old man and did not 
recur during 2 more days of continued 
tetracycline therapy. It is interesting to 
note that 6 of the S patients who had 
gastrointestinal disturbances, including 
both of the patients with diarrhea, re- 
ceived 0.5 gm. of tetracycline every 6 
hours, and only 2 received the ().25-om. 
dose. 

No untoward reactions of any kind 
were encountered in the patients who 
received — tetracycline — intravenously. 
Each patient received a single infusion 
and no observations were made to de- 
termine whether or not local irritation 
of the vein or phlebitis may occur with 
repeated administration of the drug 
by this route. 

The results of the comparative study 
of toxic effects following the adminis- 
tration of single oral doses of 1.0 gm. of 
oxvtetri line and tetracvcline were 
most interesting. One of the 11 bed pa- 
tients given oxytetracycline passed 
loose bulky stools on the second day 
after taking the antibiotic and one 
noted increased belching and flatus. Of 
the 11 patients who received tetra- 
cvcline, one passed several loose stools 
the second day after taking the drug. 
The other 19 patients had no symptoms. 
When the antibiotics were given to 20 
healthy volunteers there was a much 
higher incidence of gastrointestinal 
disturbances with both drugs than was 
observed in the bed patients ( (Table 5). 
With oxvtetracycline, 2 subjects exper- 
ienced abdominal cr: amps and diarrhea 
lasting 48 to 72 hours, one had mild 
diarrhea without cramps, and 3 per- 
sons passed frequent, bulky stools, ac- 
companied by flatulence in one subject. 
The other 14 noted no ill effects with 
oxytetracycline. After receiving tetra- 
cycline, one person had diarrhea for 
{8 hours, one noted belching .and ab- 
dominal cramps, one had abdominal 
cramps and passed a single loose stool 
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” hours after taking the antibiotic, and 
2 passed frequent bulky stools. 
Discussion. The present observations 

concerning concentrations, sta 

bility, 
racycline 


serum 
and clinical effectiveness of tet- 
are in general similar to others 
which have been published to date®!! 
The 
features ot 
the 
patients 


certain 
data 
effects in 


differences 
the blood 
incidence of untoward 


chiet concern 


level and 


and in volunteers receiving 


tetracycline and oxytetracvcline. doses, the levels remained relatively 
rABLI rOXIC EFFECTS OCCURRING IN 20 VOLUNTEERS FOLLOWING ADMINIs- 
TRATION OF 1.0 GM. OF OXYTETRACYCLINE AND TETRACYCLINE BY MOUTH 
NUMBERS IN PARENTHESES INDICATE ORDER IN) WHICH THE ANTIBIOTICS 
WERE \D MINISTERED THE 10 WHO HAD NO SYMPTOMS ARE NOT INCLUDED 
IN THE TABLE 
Dye Tetra line Orytetracyclhin 
B 2) Three formed stools on 2nd and 
1 days Mild flatulence 
I (1) Cramps, 1 loose stool 30 hours 
after medication 
J 2) Bulky, frequent stools with mild 
abdominal cramps and urgency 
on the 2nd and 3rd days 
I 2) Bulky, frequent stools and mild 
flatulence 
2 1) Four stools 2nd day, 2 watery 
Ss 2) Quite severe abdominal cramps, 
with some diarrhea on 3rd to 
6th davs 
I 1) Few bulky stools 2nd and Srd 
davs 
iN 2) Moderate cramps and diarrhea 
2nd and 3rd days 
M 2) Belching, abdominal cramps 
W 2) Mild diarrhea, 48 hours 1) Mild diarrhea, 48 hours 
The stability of tetracycline in aque- constant after several depots of the anti 


ous solutions was comparable to that 
of oxytetracycline and both were much 
more stable than chlortetracycline. At 
temperature (37° C.)  tetra- 
cycline appeared to be somewhat more 
stable than oxytetracycline. Clinically 
effective serum concentrations of tetra- 
cycline were obtained in patients re- 
ceiving 0.25 gm. and 0.5 gm. of the 
antibiotic by mouth every 6 hours, the 
levels being in the same general range 
as those obtained with similar doses of 
oxytetracycline and chlortetracycline. 
Serum concentrations were quite low 


body 
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but 


second to fourth doses. 


after the first dose, 
sively with the 


rose progres- 
After the first 24 hours a plateau was 
reached and there 
in the average serum 
With multiple doses 
concentrations were 


was no further rise 
concentrations. 
at 6-hour intervals 
in the of 2 
to 4 meg. per cc. with the 0.25 gm. dose 
and with the 0.5 
em. cumulative ac 
tion was apparent with the first few 


range 


9 to 10 meg. per ce. 


dose. Thus, while 


biotic had been established along the 
gastrointestinal tract. Our data indicat 
that the pattern of absorption of tetra 
cycline as reflected in serum concentra 
tions is very similar to that of oxytetr: 
cycline and chlortetracycline, and th: 
superiority of one antibiotic over th 
others in this re spect cannot be clain 
d. Putnam et al. obtained almost iden 
pre blood level curves in subjects r 
ceiving multiple doses of tetracyclit 
and chlortetracycline!!. On the oth 
hand, Finland and coworkers not 
somewhat higher levels with single |] 


nti 
the 
cat 
otra 
itr: 
ptr: 
th: 
th 
ain 
len 
Ire 
clit 
oth 
not 


e | 
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ym. doses of tetracycline than with sim- 
ilar doses of the two analogues’. 

Impressive results were obtained 
with the intravenous tetracycline. The 
high blood. levels which were obtained 
with 0.5 gm. given in 200 cc. of fluid 
during a 30-minute period were com- 
parable to those obtained with 0.5 gm. 
of oxytetracycline administered in a 
similar manner'?. At the end of 6 hours 
most patients still had levels of 5 to 
10 meg. per ce. This rapid infusion 
technique is the method of choice in 
patients who are critically ill and in 
uncooperative patients in whom it is 
difficult to maintain a prolonged intra- 
venous infusion. An alternative pro- 
cedure is to administer 0.5 or 1.0 gm. 
of the antibiotic in a liter of fluid slowly 
over a pe riod of 6 hours or more, since 
many of the patients who require in- 
travenous antibiotic therapy also need 
parenteral fluids. When 0.5 gm. of 
tetracycline was administered to pa- 
tients in this manner, the serum con- 
centrations were comparable to those 
obtained with multiple doses of 0.5 gm. 
by mouth. 

The clinical results in 52 patients 
with bacterial pneumonia were gen- 
erally quite satisfactory. Although the 
patients were mainly in the later de- 
ades of life and many were quite de- 
ilitated, all but 4 recovered com- 
letely. All of the 7 patients with pneu- 
wococcic bacteremia recovered. The 
linical response was rapid in uncom- 
licated cases and in every respect sim- 
ar to that observed in this hospital 

ith oxytetracycline chlortetra- 
vcline. The complications which oc- 

irred in 6 instances were those com- 
mly encountered in patients with 
icterial pneumonia treated with the 
tracycline analogues. In patients with 
ronic bronchopulmonary _ infections 
| patients with infections of the urin- 

tract the response was also com- 
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parable to that obtained with chlor- 
tetracycline and oxytetracycline. 

Untoward effects occurring during 
the oral administration of tetracycline 

108 patients consisted of nausea and 
vomiting in 6 patients and diarrhea in 

These symptoms were usually mild 
mal in only one instance was it neces- 
sary to discontinue the antibiotic. This 
incidence of toxic effects is roughly 
comparable to that previously encount- 
ered in patients in this hospital during 
treatment with oxytetracycline and 
chlortetracycline® ‘When 11 bed pa- 
tients were given single 1.0-gm. doses 
of tetracycline and 11 a similar amount 
of oxytetr: icycline, no difference in tol- 
erance of the two antibiotics could be 
detected. Nineteen of the 22 patients 
experienced no symp- 
toms, and the reactions which did 
occur were mil« 

Since ambulatory patients have sig- 
nificantly more gastrointestinal distur- 
bances during treatment with the 
broad-spectrum antibiotics than pa- 
tients at bed rest, a double-blind study 
was carried out with 20 healthy volun- 
teers. All received single oral doses of 
1.0 gm. of oxytetracycline and _tetra- 
cycline a week apart. Six subjects ex- 
perienced gastrointestinal disturbances 
after taking oxytetracycline and 5 after 
tetracycline. Although the symptoms 
were somewhat more severe and tend- 
ed to persist longer with oxytetra- 
cveline, the difference in toxic effects 
was less striking than was noted in a 
similar study by Purcell et al.’°. The 
number of subjects in both studies was 
small and it is difficult to draw con- 
clusions from them. With more wide- 
spread usage more serious toxic effects 
are being observed with tetracycline. 
Indeed, since this study was completed, 
5 patients in this hospital have de- 
veloped severe diarrhea during tetra- 
cycline therapy and one died of severe 
pseudomembranous colitis. 
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laken together, these studies of the 


pharmacologic properties, toxic effects 


ind clinical effectiveness of tetracycline 


indicate that the differences between 
tetracycline oxytetracycline 
small and that from a clinical stand 
point there is little to choose between 
the two antibiotics 


Summary and Conclusions. Labora 
tery and clinical studies of the new 
broad-spectrum antibiotic tetracvcline 
have been carried out with emphasis 


stability of the antibiotic 


concentrations following oral and intra 


scrum 


venous administration, clinical efficacy 
nd to effects in patients and in vol 
uunteers 

The stability of tetraevcline in aque 
ous solution was similar to that of 
oxytetracycline at temperatures ranging 
from 20° C. to 25° C. At body tem 
perature 6 C.) tetraeveline appear 
ed to be somewhat more stable than 
oxvtetracvecline 

Serum concentrations of tetracycline 
were quite low following initial doses 
of 0.25 or 0.5 gm. by mouth but ross 


subse ntly 
the 


were 


reaching a plateau after 
High levels 
obtained with the administration 


second to fourth dose 


BERGY, 


NIELSEN, KIRBY 


of 0.5 gm. intravenously in a 30-minute 
period, and effective concentrations of 
the the blood 
stream for over 6 hours. When 0.5 gm 
of the antibiotic 


liter of fluid over a 6-hour pe riod, the 


antibiotic remained in 


was administered in a 


blood levels were comparable to those 
obtained with multiple of O.5 
by With both oral and in 


travenous administration of tetracvcling 


SCS 


om mouth 


the blood levels obtained were compa 
able to 


doses of oxvtetracvcline 


observed with simila 
and chlortetra 


those 


line. 
The clinical response in patients with 
tract 


fections, and bronchopulmonary infec 


bacterial pneumonia, urinary in 
tions Was comparable in all 
to that 


and chlortetracyvcline 


respects 


observed with oxytetracycline 
The tvpes of un 
toward reactions observed and the fre 
quency with which they were encount 
ered were also comparable to those ex 
oxytetracvcline and 
Controlled 


ments with 22 patients and 20 volun 


peric need with 


chlortetracvcline experi 
teers did not reveal any striking differ 
ot effects 
iS compared wit] 


ences in the incidence tox 


with tetracvcline 


oxvtetracvcline 
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CHLORPROMAZINE [10-(-dimethyla- 
minopropy! }-2-chlorophenothiazine hy- 
(SKF-2601A 
a phenothiazine derivative 
been 


drochloride | ( Thora- 
zine), is 
which animal ex- 
perimentation to effect a marked pro- 
tection against apromorphine-induced 
emesis This 
action is due to depression of the vom- 
iting reflex site within the central ner- 
vous 


has shown in 


and motion sickness?:* 


Preliminary clinical 
observations*> confirmed the experi- 
mental findings and showed that chlor- 
promazine effectively controlled nausea 
and vomiting due to a 


system!" 


variety of 


drugs and disease states. The cur- 
rent study is a_ general clinical 
evaluation of chlorpromazine when 


used for the treatment of nausea and 
vomiting due to numerous causes. In 
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the past, many compounds have been 
used for the treatment of nausea and 
vomiting but none of them have been 
Since this is fre 
quently a serious therapeutic problem 


consistently effective. 
it is highly desirable to obtain an et 
fective agent for the treatment of thos« 
patients in whom the cause of th 
nausea and vomiting has been clearl 
established. Chlorpromazine appears to 


be such a compound 


Methods. study 
SKF-2601LA was 


to its therapeutic 


chlorpromazin 


evaluated (clinically 


potentialities as an ant 
emetic agent. Three hundred and six patient 


were selected in whom the diagnosis an 


cause of the vomiting had been reasonabl 


well established and in whom vomiting wa 


a definite therapeutic problem. Equivoc 


cases and patients experiencing only naus¢ 
both, were not it 


or transient vomiting, o1 


as Thorazine 


- 
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cluded in the study. The adult patients were 
given 10-mg., 25-mg., or 50-mg. doses by 
either the oral or the intramuscular route and 
the dose was repeated at varying intervals as 
freque ntly as necessary mn order to control the 
symptoms In many instances it was found 
that initially the patients were unable to re 
tain the capsules by mouth for a long enough 
pe riod of time to obtain adequate absorption 
of the drug. Therefore, the first dose was 
usually ViIVen mitramius¢ ularly After the Votn- 
iting was under control, the drug was admin 
istered by the oral route. Those cases re 
ported is having received the drug by the 
intramuscular route are patients in whom the 
drug administered orally Con 
trariwise, many of the patients, who are re 

corded as having received the drug orally 
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fore, they did not require prolonged admin- 
istration. Fifty-five patients continued to take 
chlorpromazine for 5 days or more. In pa- 
tients who received the drug for prolonged 
periods of time (55 patients ), placebos which 
appeared exactly like the chlorpromazine med- 
ication (capsules for those on oral therapy, 
saline injections for those on parente 
therapy) were substituted perioc ically 
test for continued drug response. 

except for a small group of patients, double 
blind techniques were not employed in these 
initial studies since the severity and types of 
side reactions had not pres iously been ascer- 
tained and it was necessary that the investi- 
gators be well informed as to exactly what 
drug was being used and the dose they were 
employing at all times. Furthermore, ‘doubt- 


J 


McC S6 yrs - Dredetic Acidosis Complicoted with Hepatitis, Septicemie 


copsuies Oremomine 50 mgm at 


Fig. | Pypical case study. Patient was in diabetic acidosis, which was complicated by 
hepatitis and bacteremia. He had severe nausea and vomiting which responded well to 
chlorpromazine. When placebos were substituted for the chlorpromazine he again vomited. 
Vomiting was arrested again with chlorpromazine but on the thirty-fourth hospital day he 
began to vomit despite chlorpromazine. Dramamine was then administered without response. 
When the dose of chlorpromazine was increased, nausea and vomiting were again arrested. 


vere given an initial dose intramuscularly. 
\fter the vomiting was arrested they subse- 
ently continued to take the drug by the 
ral route. The responses to chlorpromazine 
vere then studied so as to determine the 
herapeutic efficacy, the side reactions, and the 
uration of action. The therapeutic efficacy 
is reporte d as EXCELLENT in those cases 

whom vomiting stopped and the nausea 
as completely relieved, GOOD in_ those 
ises in whom vomiting stopped but the pa- 
nt remained slightly nauseated, FAIR in 
se cases in whom vomiting stopped but 
iusea continued and FAILURE those 
ises who were not improved. Placebos 
ere substituted whenever there was a 
iestion as to psychic versus drug 
fect in the acute studies. Nausea and vom- 
ng were controlled in many of the patients 
ter several doses of the drug and, there- 


ful cases of nausea and vomiting were not 
employed in this study and rarely was there 
a doubt as to the response to the drug since 
the common currently available measures for 
treating nausea and vomiting had been used 
previously and had failed to arrest the nausea 
and vomiting before the chlorpromazine was 
administered. Prior to administration of the 
chlorpromazine the patient’s pulse rate and 
blood pressure were recorded and this was 
repeated at frequent intervals after adminis- 
tering the drug, during which time the pa- 
tient was also observed for evidence of seda- 
tion, dizziness, dryness of the mouth, and 
other significant side reactions. The side ef- 
fects were graded from 1 to 4 according to 
the severity of the reaction. 

Fifteen additional control hospitalized sub- 
jects without nausea and vomiting were given 
the drug as a single 50-mg. oral dose, and 5 
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were given a 25-mg. dose. Observations sim 
ilar to the ones made on the patients being 
treated for nausea and vomiting were re 


corded 


Results. SHORT TERM TREATMENT. The 
cases studied represent a wide range 
of causes of nausea and vomiting. The 
response to therapy did not vary ap- 
preciably in the tvpes of cases treated 
However, debilitated patients appear- 
ed to obtain a greater therapeutic re 


sponse as well as increased incidence 


and severity of side reactions to smaller 


rABLE 1A.—-DIAGNOSIS AND CLINICAL 
NAUSEA AND VOMITING DUE 
Vo 
nf 
Etiology of Vausca and Vomiting Treated 
Digitalis Therapy 6 
Hexamethonium Therapy 
Nitrogen Mustard Therapy 38 
Urethane Therapy 4 
Antibiotic Therapy 10 
Narcotics 
LK 51 I 
Quinidine Therapy ) 
Aminophylline Therap) 6 
Pyramidon Therapy | 
Sub-Total 75 


The ripe uti Response 
Excellent 


Good 
Fair: Vomiting arrested but nausea continues 
Failure 


amounts of the drug than did the re- 
mainder of the patients. There ap- 
peared to be no relationship to the age 
of the patient. Tables 1A to 1D sum- 
marize the obtained with 
short-term therapy. It was observed 
that in those patients failing to show 
an excellent response, the dose employ- 


results 


ed and the routes of administration 
were approximately the same as in the 
responsive patients. 

Observations made on 75 patients 
experiencing nausea and vomiting as- 
sociated with drug administration are 
presented in Table 1A. It is apparent 
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RESULTS IN 


Complete arrest of nausea and 
Vomiting arrested but continue to have mtermuttent 


CHLORPROMAZINE 


that effective 


agent for the treatment of drug induced 


chlorpromazine is an 


nausea and vomiting. In contrast to 


laboratory observations', chlorproma 
zine was highly effective in arresting 
nausea and vomiting due to digitalis 
intoxication. Chlorpromazine was ad 
ministered by the intramuscular route 
in 4 of the 6 patients treated. 

Of 38 patients being treated with 
nitrogen mustard, chlorpromazine fail 
ed to arrest the nausea and vomiting 
but 4 additional 


in only 2. instances 


PATIENTS EXPERIENCING 


rO DRUG ADMINISTRATION 


apeut 
6 
24 
l 
l 
l 
l 
17 9 ( 
vomiting 


No improvement of nausea or vomiting 


patients remained quite nauseated but 
did not vomit and 8 experienced nausea 
intermittently. Most of the patients in 
this study received at least 3 intraven 
ous infusions — of nitrogen mustard 
Chlorpromazine was usually adminis 
tered alternately during consecutive in 
fusions of the mustard therapy. During 
the first infusion it was given as treat 
after the 
and vomiting. In 


ment patient experienced 


nausea those pa 
tients who experienced nausea and 
vomiting during the first infusion of 
nitrogen mustard, chlorpromazine was 


given prophylactically during the se« 


= 
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ond infusion (about 5 to 7 davs after 
the first). During the third infusion 
of nitrogen mustard, the chlorproma- 
zine Was again given as treatment after 
nausea and vomiting were induced. 
This was done in order to be reasonably 
sure that the patients would have con- 
tinued to be nauseated when the nitro- 
gen mustard was administered subse- 
quent to the first infusion. Patients who 
did not become nauseated during the 
third infusion of the mustard were dis- 
carded from— the study since it was 
judged that they likewise would prob- 
tbly not have experienced nausea and 
vomiting with the second course of 
treatment. if chlorpromazine had not 
been used prophylactically. Chlorpro- 
mazine was equi ally effective whether 
the drug was given prophylactically or 
therapeutically. The drug was less ef- 
fective when given orally when the 
patient was already nauseated or vom- 
ting, or both. However, if nausea and 
vomiting were first arrested by intra- 
nuscular administration of chlorproma- 
i¢ the drug could then be continued 
vv the oral route with equal cffective- 
eSS. 
Only 2 patients with nausea and 
miting due to quinidine administra- 
tion were treated with chlorpromazine 
nd neither obtained complete relief. 
Chlorpromazine, however, proved to be 
n effective agent for controlling the 
usea and vomiting due to gastric 
itation which is associated with 
iinophylline and antibiotic adminis- 
ition. It was very effective in com- 
ting nausea and vomiting associated 
th morphine administration, an ob- 
vation in keeping with laboratory 


dings' 


ase Reports. Case No. 1. T.L., a 43-vear- 
white male, was admitted to the hospital 
use of dyspnea, generalized —lymph- 
iopathy fever, and weight loss. chest 
tgenogram showed diffuse linear infiltra- 
of both lung fields extending out from 
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the hilar areas bilateral mediastinal 
adenopathy. A lymph node biopsy revealed 
Hodgkin's sarcoma. The patient was given 3 
intravenous infusions of nitrogen mustard. 
Thirty minutes after the first infusion he be- 
came violently ill and vomited intermittently 
for the next 36 hours despite the administra- 
tion of Benadryl, pyridoxine, and Dramamine. 
He was given a second infusion of nitrogen 
mustard 5 days later, but one hour before 
the infusion was begun he was given an 
intramuscular dose (50 mg.) of chorproma- 
zine Which was effective for 5 hours. Although 
he became slightly nauseated several times 
during this period he did not feel as ill and 
he did not vomit. After about 5 hours he 
suddenly became very nauseated and vom- 
ited repeatedly. A placebo was administered 
intramuscularly but the patient continued to 
vomit. Thirty minutes after the placebo was 
administered, 50 me. of chlorpromazine were 
administered intramuscularly. Vomiting was 
arrested within 20 minutes and the patient 
fell asleep and did not awake for 5 hours, 
following which he did not have a recurrence 
of the nausea and vomiting. Five days later 
the patient was given a third infusion of 
nitrogen mustard without premedication with 
chlorpromazine. Thirty minutes after this 
intravenous infusion was discontinued he 
again became markedly nauseated and vom- 
ited repeatedly. He obtained no relief with 
parenteral injections of saline, Benadryl, or 
pyridoxine. Twenty-five milligrams of chlor- 
promazine were then given with comple te 
relief of symptoms. The patient subsequently 
fell asleep but 5 hours later was inadvertently 
awakened by an orderly whereupon he im- 
mediately vomited and continued to be nau- 
seated. These symptoms were again arrested 
with 25 mg. of chlorpromazine administered 
intramuscularly. 

cas—E No. 2. D.L., a 65-year-old colored 
inale, was admitted because of severe nausea 
and vomiting due to excessive intake of digi- 
talis. He was seen in the medical clinic one 
week previously because of chronic conges- 
tive heart failure which was not controlled. 
He was taking his digitalis erratically and it 
was felt that he was incompletely digitalized. 
The dose was increased to 0.1 gm. of the 
whole leaf 3 times a day and he was advised 
to return in 2 days which he did not do, 
but he continued to take 0.3 gm. of digitalis 
per day. He was brought back to the clinic 
one week later with bigeminy, nausea, vomit- 
ing, diarrhea and all the collateral signs of 
digitalis intoxication. The patient was given 
a placebo injection (water) without relief of 
nausea and vomiting. He was then given 25 
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mg. of chlorpromazine intramuscularly which 
arrested the nausea and vomiting within one 

The 
atter 
The chlorpromazine | 
6 
day following which it could be 


hou cardiac rhythm became normal 


2 davs and recovery was unevent 


95 


sinus 
ful 


intramuscularly 


was 
thre 


administered 


meg viven 


every hours for first 


by the oral route. During the first 18 hours 
after admission the sedation produc ed by 
chlorpromazine was quite prominent but if 
the drug was given less treque ntly than every 
6 hours the patient immediately began to 
vont 
TABLE 1B. DIAGNOSIS AND CLINICAL 
NAUSEA AND VOMITING DUE 
Vo 
Patient 
Etiology of Nausea and Vomiting Treate 
Infection 
Pneumonia 2 
Hepatitis acute and chronic 10 
Histoplasmosis ] 
Acute Salpingitis 2 
Acute Gastroenteritis 
( holecy stitis 
Urinary Tract Infection ! 
loxicosis 
Diabetic A idosis 7 
Radiation Sickness 16 
Primary and Metastatic Car $ 
cmoma of Liver 
arcinomatosis 7 
Uremia 9 
lransfusion Reactions 
Disseminated Lupus Erythe l 
matosus 
Rabies Serum Sickness l 
Leukemia 
Sub-Total 
Therapeutic Response — See 


Chlorpromazine appears to be an ef- 
fective anti-emetic agent when patients 
are nauseated and vomiting due to in- 
tections or toxic reactions from. svs- 
temic diseases of the noninfectious var- 
ieties. During the course of the current 
study, a minor epidemic of nausea and 
vomiting caused by infectious gastro- 
enteritis was encountered in the citv. 
The drug appeared to be very effective 
in controlling the nausea and vomiting 
although concurrent manifestations 


such as weakness, diarrhea, and fever 
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affected. Only 
failed to respond to the anti-emetic 


were not 


patients 


cHect of chlorpromazine. 


CASE NO. 3 }.M a OdS-veal old white 
was in usual health until he suddenly felt 
weak, perspired profusely and began to 
vomit. He was given a 25 meg capsule ot 
chlorpromazine which he immediately — re 
curgitated. He was given 10 mg. of chlor 
promazine intramuscularly without effect. He 
was then given 25 mg. of chlorpromazine 
intramuscularly. following which he topped 
RESULTS IN PATIENTS EXPERIENCING 
rO INFECTIONS OR TOXEICOSIS 

Thera peu R 
kart / Fu 
) 
6 
2 
] ) 
{ 
) | | 
l 
l 
70 
Fable LA for kev to abb ons 
vomiting but he became very drowsy a 
fell asleep. He awakened 3 hours later a 
vomited immediately \ placebo was 


ministered without relief. He was again giv 
25 mg. of chlorpromazine with relief of n 


Again he fell asleep a 
slept for 5 hours. When he awoke 


sea and vomiting 


again 


was not nauseated but he felt very weak 


was uneventful 


The drug appeared 


listless. Recovery 
to be equally ettect 


when nausea and vomiting were associat 


with such systemic diseases as metabolic 
renal faalure 


the latter instance, smaller doses of the di 


turbances, malignancy and 


were used because a greater degree of se 


tion was obtained, apparently due to fail 
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to excrete the drug in the presence of im- 
paired renal function. Patients with hepatic 
disease like WISE appeared to be more Te- 
sponsive to the drug than did patients with 
normal hepatic function 

CASE NO. 4. H.W., a 44-year-old colored 
man, was admitted to the hospital with a 
history of hypertension and congestive heart 
failure. The patient had been previously fol- 
lowed in the cardiac clinic where his blood 
pre ssure hac bee i well controlled with 
Rauwolfia se rpentina and hexamethonium. 
However, his blood urea nitrogen increased 
so that at the time of admission the patient 
was in uremia with a blood urea nitrogen 


of 168 mg. per 100° cc. The patient 


had had nausea and vomiting for approxi- 
mately 3 weeks during which time he had 
been having difficulty retaining anything by 
mouth. The patient remained nauseated and 
vomited everything taken by mouth during 
the first day of hospitalization during which 
time he received many anti-emetic agents. He 
vas then given 25-mg. oral doses of chlor- 
romazine every 6 hours. He had immediate 
elief of his nausea and vomiting and_re- 
iined free of these symptoms until the 
leventh day of hospitalization when chlor- 
romazine was withdrawn and a_ placebo 
ibstituted. He began vomiting everything 
ken by mouth and soon developed ‘recur- 
nce of nausea which became very marked. 
He was given 25 mg. of chlorpromazine at 
00 noon and at 6 P.M. on the thirteenth, 
urteenth, and fifteenth days of hospitaliza- 
n the first dose on the thirteenth day 
ng given intramuscularly and the re- 
inder being given orally. The patient was 
eved of nausea after the medication; how- 
er, he was not able to retain his breakfast 
ter being off of therapy for 12 hours. He 
retain his lunch and supper after taking 
orpromazine. Following this, he was given 
mg. oral doses of chlorpromazine every 
ours. He remained free of nausea and 
iting during the remainder of his hospital 


ASE NO. 5. ‘T.R., a 56-year-old male, was 
rved with prostatic carcinoma and gen- 
ized metastases involving the liver. He 
been given large doses of estrogens. 
ea and vomiting was a serious problem 
h had been intermittent for 3 weeks and 
continuous for one week. Fifty milligrams 
hlorpromazine were given intramuscularly 
relief of vomiting, but the ingestion of 
was frequently associated with nausea. 
ever, he did not vomit. Within 2 weeks 
patient gained 12 pounds. After 3 days 
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the drug was given by the oral route rather 
than the intramuscular one with equal effec- 
tiveness. Sedation was quite prominent dur- 
ing the first week of chlorpromazine therapy, 
but this was easily combatted with 10 mg. 
of Dexedrine administered concurrently with 
each dose of chlorpromazine. After one week, 
sedation was not a serious problem and the 
Dexedrine was omitted. Whenever placebo 
medication was substituted for the chlorpro- 
mazine the patient again vomited about 10 
to 12 hours after the last dose of chlorproma- 
zine. 

Comment: Although the chlorpromazine 
did not alter the course of the disease in 
this instance, it certainly offered the patient 
a more tolerable illness in which nourish- 
ment could be administered orally. 

cask No. 6. D.L., an 18-year-old white 
female, was admitted to the hospital with a 
diagnosis of severe infectious hepatitis. She 
had been vomiting continuously for 36 hours, 
and was markedly jaundiced. Her temperature 
was 102° F. The cephalin flocculation test 
was 4 plus, thymal turbidity 48, icterus 
index 52, and serum bilirubin 6.2 mg. per 
100 cc. The patient was given intravenous 
fluids and sedation, but she continued to 
vomit for the next 24 hours. She was then 
given 25 mg. of chlorpromazine intramus- 
cularily with prompt cessation of vomiting, 
but nausea continued. Four hours later she 
was given 25 mg. of chlorpromazine which 
blocked both nausea and vomiting. She was 
then given 25 mg. of chlorpromazine every 
{ hours by the oral route. Twenty-four hours 
later she took food by mouth for the first time 
in 6 days. The administration of chlorproma- 
zine was necessary for the next 4 days in 
order to prevent nausea and vomiting. How- 
ever, after this period the jaundice began 
to subside chlorpromazine was no 
longer necessary. Repeated liver function 
studies during the next 6 weeks showed 
gradual improvement. There was no evidence 
of residual hepatic damage after 2 months. 


Nausea and vomiting associated with 
cardiovascular disease ( congestive 
heart failure) was observed in 7 cases. 
Relief was obtained in all of the pa- 
tients treated. 


cAsE NO. 7. M.R., a 79-year-old white 
woman was admitted to the hospital because 
of severe congestive heart failure. She had 
had frequent episodes of heart failure, each 
episode being accompanied by nausea and 
vomiting which stopped when her heart fail- 
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ure was adequately treated. At the time of 


admission she had had nausea and vomiting 


for a period of 3 weeks. Moist rales were 
present in both lung bases with dullness to 
percussion in the left base. The left heart 
border was percussed at the mid-axillary line 


The blood pressure was 170/72 


with a pulse 
rate of 80. She had ascites and slight pitting 
the She also had 


glossitis which appeared to be characteristic 


edema of lower extremities 


of beriberi. The patient was thought to have 


both beriberi heart disease and arterioscleroti 
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received 25 mg. of chlorpromazine intramus 


cularly. She obtained complete relief of nau 
sea and vomiting with this dose Subse 
quently, she continued to receive 25 mg. in 


tramuscularly every 6 hours with complete 
relief of nausea for 8 days at which time 

placebo was again substituted. The next day 
the patient became nauseated and be gan te 
vomit each time she ate The following day 
thi path nt was given 25 me. of chlorproma 
vine intramuscularly and the nausea and vom 


heart disease. She was digitalized and Met iting stopped. She remained on this same dos 
cuhydrin was administered. She was also but the drug was given ot lly every 6 hour 
started on massive doses of thiamine, ribofla for the next month. During this time the 
vin, nicotinic acid, ascorbic acid and vita- patient's cardiac statu improved, and sh 
mins A and D. The patient continued to have was finally discharged from the ho pital fre 
rABLE 1 DIAGNOSIS AND CLINICAL RESULTS IN) PATIENTS EXPERIENCING 
NAUSEA AND VOMITING DUE TO DISEASES OF CARDIOVASCULAR AND GASTRO 
INTESTINAL SYSTEMS 
Vo Thera i 
Patient 
Etiology of Vausea and Vomit ng Treate nt (100 
Cardiovascular 
Heart Failure 7 6 l 
Cerebral Thrombosis ] l 
Gastrointestinal 
Ulcerative 
Aleoholic Gastritis 
Peptic Uleer 9 
Uleerative Colitis ) 2 
Obstructive 
Cardiospasm 2 2 
Pyloric Stenosis l I 
Intestinal Obstruction 
Carcinoma 
Therapeutic Response See Table 1A for key to abbre tions 
heart failure associated with severe anorexia, of nausea and vomitir ind with well « 
nausea and vomiting. This required that the — trolled heart failure 
patient's nutritional status be maintained with Comment: During the time this pati 
parenteral fluids. The patient was given one was receiving the chlorpromazine intram 
10-mg. dose of chlorpromazine intramuscu- cularly she was also receiving several ot! 


relief of the 
nausea and vomiting. The next day the pa- 


larly Following this she had 
tient was given placebos, but she becanx 


nauseated and 


taken by 


started on 10-mg. doses of chlorpromazine 


again vomited everything 


mouth. The following day she was 
intramuscularly every 6 hours with complete 
relief from vomiting, but she remained nau- 
seated. However, the nausea would improve 
ifter each dose. She received 
for 
discontinued. 


for a short time 
this regimen 3 days after which time 
it was The next morning she 
began to vomit again, and that evening she 


drugs by Injection on the same schedule. 1 
chlorpromazine was stopped each time wit 
knowledes she 


get other medication o1 placebo on the sa 


out her since continued 


schedule. It is felt that no psychic compon 
could have come into play in this case. D 
ing the course of chlorpromazine administ 
tion the patient had regular cardiac eval 
with well 


tions electrocardiograms as 


hepatic, renal and hematologic evaluati: 


She of 
could have been attributed to toxicity 


sf hanges wh 
ot 


showed no vic nce 


drug. 
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Nausea and vomiting associated with 
peptic ulcer were relieved in 6 of 9 pa- 
tients (Table 1C) in whom the drug 
was employed. Of particular interest 
was the observation that vomiting as- 
sociated with intestinal obstruction is 
also frequently blocked with chlorpro- 
mazine. This makes it imperative that 

1@ diagnosis be clearly established be- 
fore chlorpromazine is administered: 
otherwise, a more serious diagnosis may 
be obscured at a critical time since this 
agent must be considered as sympto- 
matic treatment for nausea and vomit- 
ing and is in no way curative. Vomiting 


associated with obstruction of the up- 
per intestinal tract was blocked less 
effectively than obstruction of the 
lower bowel. 
cask NO. 8. S.H., a 69-year-old white man, 
admitted to the hospital with a history 
nausea and vomiting of 7 days’ duration. 
during this time he had _ not been able to 
tain anything by mouth. The emesis had 
cottee-ground appearance and was accom- 
inied by diarrhea. The stools consisted of 
ick tarry looking semisolid and liquid ma- 
rial. He had a past history of epigastric 
ins following meals and had lost 36 pounds 
weight during the last vear. Physical ex- 
ination revealed an emaciated acutely. ill 
in. He had an enlarged heart and frequent 
mature beats which were thought to be 
to arteriosclerosis. The abdomen was 
ind Haat ind no masses were palpable. 
horators studies revealed COs, 13.4 
Eq./I blood urea nitrogen, 15 mg. per 
)ce., and serum chloride, 89 mEq./L. 
he patient was given lactate Ringer’s solu- 
and 5% glucose in normal saline to cor- 
the electrolyte abnormality. This also 
ped the vomiting, although the gastro- 
tinal bleeding continued and it was nec- 
ry to give numerous transfusions of whole 
|. The bleeding was finally arrested, and 
patient was given Sippy #1 diet with 
hojel, tincture of belladona and pheno- 
ital. He then became nauseated and vom- 
continuously. He was given 25° mg. 
rpromazine umuscularly at 12:00 
immediate relief. He was the n able 0 
n his diet. Ten milligrams of a. 
ne were given every hours after this 
the following evening. The chlorproma- 
was then discontinued and a_ placebo 
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was substituted. Eight hours later the pa- 
tient began vomiting again, and was unable 
to retain the Sippy diet. The next day he 
was started on 10 mg. chlorpromazine every 
6 hours. The nausea and vomiting were fairly 
well controlled; however, the dose occasion- 
ally had to be increased to 25 mg. intramus- 
cularly for complete control of the nausea. 
He remained on the drug for 2 weeks. Dur- 
ing this time, a gastric ulcer was found on 
the Jesser curvature of the stomach = on 
Roentgen examination. His hemoglobin and 
blood pressure were maintained with blood 
transfusions and several days later a subtotal 
gastric resection was done. The patient  re- 
covered following surgery, without recurrence 
of nausea and vomiting. 


One of the most interesting of our pa- 
tients (not included in tabulated data ) 
was a 9-month old male infant who had 
not been able to retain his feedings 
since birth. He entered the hospital one 
month prior to therapy at which time 
he had been found to be severely mal- 
nourished. Achalasia of the esophagus 
was diagnosed and he was maintained 
on parenteral nourishment during the 
month of hospitalization, but he was 
unable to retain his feedings when they 
were administered orally. He was then 
started on 1 mg. of chlorpromazine 
everv 6 hours following which he was 
able to retain his feedings and he re- 
mained on oral feedings for 6 weeks 
(without vomiting), at which time the 
last report was received. 

The value of chlorpromazine to the 
anesthetist is demonstrated in Table 1D. 
Nausea and vomiting following general 
anesthesia were relieved in all cases 
treated. The drug has also been ob- 
served to block wretching associated 
with traction on the omentum when 
the patient is under spinal anesthesia. 
Although the nausea and vomiting as- 
sociated with Méniére’s syndrome ap- 
peared to be controlled, there was no 
effect on the dizziness which is associ- 
ated with this syndrome. 

Nausea and vomiting of pregnancy 
responded very well to chlorpromazine. 
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Of 78 patients treated, 55 obtained 
complete relief and only 4 were com 
plete failures. The average period of 


>] 


treatment was 2 months and the short- 


est period in the responsive patients 


was 2 


weeks. Six patients continued to 
take the drug throughout the entire 
period of gestation. Sedation and diz- 
ziness were quite common during the 


first week of medication. Occasionally 
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day by the intramuscular route or have 
the patient take a 2:00 a.m. dose, thus 
avoiding the long period of time dur- 
ing the night when no medication was 
taken. The this 
(nausea and vomiting of pregnancy 
had 


though placebos were frequently used 


patients in group 


severe nausea and vomiting. 


for evaluating drug effect, there was 
rarely any doubt as to drug responsive 


hypotensive episodes (syncope) were ness or non-responsiveness. Two cas¢ 
observed, especially following the ini- examples are presented. 
tial doses of the drug. This continued — 
. E N 9. C.M 23-vear-old white 
to be a problem in only 2 patients who mer = 
: primigravida, was first seen in her second 
continued to take the drug in excess month of gestation and was complaining of 
of 2 weeks The sedative effect could moderate nausea and vomiting parti ularly 
TABLE 1D.—DIAGNOSIS AND CLINICAL RESULTS IN PATIENTS EXPERIENCING 
NAUSEA AND VOMITING DUE TO MISCELLANEOUS CAUSES 
Vo Thera pe TLAL Re 
Patients 
Etiology of Nausea and Vomit ng Treated h reellent (rood } } 
Post Anesthesia 13 1] 2 
Pneumoencephalogram 
Psychogenic Vomiting } l 2 l 
Méniére’s Syndrome 
Nausea and Vomiting of Prey 78 
nancy 
Sub-Total 67 19 ) ( 
F Therapeutic Response See Table 1A for kev to abbreviations 


be easily controlled in most instances 
by giving 5 to 10 mg. of Dexedrine 
concurrently with the chlorpromazine. 
The minimal effective dose of chlorpro- 
mazine which was dependable appear- 
to be 25 mg. Many patients re- 
sponded to 10 mg., but this was not 
always effective and it frequently be- 
came necessary to increase the dose to 
25 mg. before nausea and vomiting be- 
came arrested. 

Some of the patients could not re- 
tain the capsule when taken on arising 
in the morning due to the long period 
of time since the previous dose was 
taken. In these patients, when vomiting 
to 


ed 


was severe, it became necessary 


either administer the first dose of the 


in the mornings. She was placed on frequer 


dry feedings and Apolamine and Donnat 


for her nausea. Physical examination reveal 


no significant findings, exc pt a uterus whi 
was soft and only slightly enlarged. Her blo 
count and urinalysis at this time were 


The 


Worse 


nausea and vomitit 
lat 
she was placed on chlorpromazine, taking | 
to 6 On tl 
regimen she improved and was able to « 


within normal limit 


became increasingly and 5 days 


my. hours as needed 


every 4 


meals regularly for a period of 15 days 
this time she stated that the 
She was given a 50-n 


nausea retur 
despite medication. 
intramuscularly a 


the oral dose was increased to 25 


dose of chlorpromazine 
mv. cve 
t hours. On this program she seemed to 
quite well for the next 10 days. She th 
discontinued the medication and found t! 
when it for thar 
hours the nausea and vomiting recurred 


was discontinued more 


an extent which required intramuscular chl 
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promazine again. At this time her normal 
weight which was 122 pounds decreased to 
117 pounds she appeared dehydrated 
and ill, She was placed on complete bed 
rest, nothing by mouth, intravenous fluids 
ind vitamins B, and Be in high dosages for 
a period of 36 hours. Despite these, plus 
barbiturate sedation by rectum, she was still 
unable to take fluids or a soft diet. She 
was then placed on 50 mg. of chlorproma- 
‘ine intramuscularly every 6 hours. Approxi- 
mately 3 hours after the first dose of chlorpro- 
mazine she was able to take fluids freely and 
by the next morning she was able to eat a soft 
liet. She was then placed on 50 mg. chlor- 
promazine given orally every 6 hours. On this 
program she continued to do well and was 
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ted to the hospital because of hyperemesis of 
pregnancy. She was then in approximately 
her seventh week of gestation and had 
vomited severely for 2 weeks. In the hospital 
she was maintained on daily intravenous fluids 
and sedation. Vomiting occurred only spor- 
adically, but persisted throughout her hospital 
stay. Following dismissal from the hospital she 
continued to vomit intermittently. After sev- 
eral days the vomiting became increasingly 
more severe and persisted throughout the 
day and night which completely eliminated 
the intake of food. She was readmitted to the 
hospital vomiting violently. Her skin and mu- 
cous membranes were markedly dehydrated. 
She was oriented but apprehensive. Her res- 
piratory rate was 21, pulse rate 120 and the 


TABLE 2. INCIDENCE OF COMMON SIDE REACTIONS TO CHLORPROMAZINE 


Vo. of Sedation 
Patients 
Treated Vo.* 7 


1. Drug Reaction 75 3 +1 
2. Infections 15 26 58 
Systemic Tox 10 20 
Reaction 
$. Cardiovascular Dis 63 
eases 
>». Gastrointestinal 32 19 59 
6. Post Anesthesia 13 S 62 
Pneumoencephalogram l 0 
8. Psychogenic Vomiting 0 
9. Méniére’s Syndrome l a 
it} Pregnancy 78 45 
lotal No. of Patients 306 144 
Per Cent of Patients Treated $7 


Number of patients experi 


Dryne ss of 


Dizziness Mouth Tachycardia Hypotension 
No.* No.* / No.* t No.* ( + 
14 19 13 17 10 18 9 12 
24 38 11 24 18 29 7 16 

6 12 12 7 14 8 

2 25 13 l 13 
12 3S 13 +1 3 16 5 16 

6 +6 + 3] 15 6 46 

0 0 

0 0 0 0 

a 0 0 0 

S Hu Ss 10 6 
73 42 

24 19 14 12 


neing side reactions 


Per cent of patients treated who experienced side reactions. 


le to eat a full diet without difficulty. She 
ntinued to do quite well except on one 
asion when feeling so well she decided 
discontinue the medicine and the nausea 
1 vomiting recurred. She was then 
en chlorpromazine intramuscularly after 
h she was able to continue oral medica- 
again which she found necessary to con- 
ie for 6 months of her pregnancy. 
Comment: Apparently this patient devel- 
! a tolerance to chlorpromazine and was 
to take increasingly larger dosages of 
drug without undue drowsiness. This 
also a common observation in many other 
ients. This case emphasizes the necessity 
adequate dosages at regular intervals. 
‘SE NO. 10. J.M.D., a 32-year-old Latin- 
erican (Gravida iii, Para ii), was admit- 


blood pressure was 100/90. On pelvic ex- 
amination, the uterine enlargement was com- 
patible with a 2 months’ gestation. There was 
a small amount of dark blood in the vagina. 
The cervix was not dilated. Laboratory studies 
were as follows: the hemoglobin was 17.0 
gm; white blood count and differential were 
within normal limits; urinalysis showed a 
1.020 specific gravity, positive acetone, nega- 
tive diacetic acid, 8 to 12 white blood cells, 
15 to 20 red blood cells per high powered 
field; and a carbon dioxide combining power 
of 60 volumes %. On admission to the emer- 
gency room, she was given 50 mg. of Nem- 
butal intravenously. One hour later, after 
vomiting of bile-stained material. she was 
given 25 mg. of chlorpromazine intramuscu- 
larly. Vomiting ceased within 15 minutes but 
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later, another 


viven 


nausea continued. Two hours 


25 mg. of chlorpromazine was intra 


muscularly with complete arrest of nausea, 


allowing the patient to rest comfortably for 


the first time in several days. She was then 
given 2000 cc. of 5% glucose in saline. Chlor 
promazine (25 mg. with 5 mg. Dexedrine 


was given every 4 hours by mouth. The total 
urinary output for the first 14 hours of hos 
750) the 


pitalization was 350° c¢ and 


second 24-hour period, Intravenous fluids 
were continued for days and by the third 
day she could retain fluids by mouth. The 
fourth day she ate a soft diet and she man 


aged to progressively increase her fluid in 
take She 


hospital day. She 


discharged on the seventh 
take 10 meg 
of chlorproma ine with 5 mg. of Dexedrine 
a day for the 
She remained free of sick 


was 
continued to 
times months 


orally 3 next o 


reactions, without 
feeling drowsy during the day and was abl 
to sleep at night Thus the Dexedrin« 
balanced — the 


quite 


appar 
effects of the 
ace quately. 


ently sedative 


chlorpromazine 

Side 
side effects produced by chlorproma- 
zine it was found that of the 306 pa- 
tients studied, 47% developed varying 


Reactions: In evaluating the 


degrees of sedation; 24% developed diz- 
ziness; 19% developed dryness of the 
mouth; | 

the blood 

There wa 
tween the 
developme: 


developed tachveardia: and 
12%. 


no relationship noted be- 


ressure was reduced in 


ause of vomiting and the 
t of side reactions. The se- 
dation produced in the majority of 
cases was very mild and would not 
have interfered with the patient's nor- 
mal activity. However, a few patients 
were quite de- 
pressed to the point that they could 
not be awakened 
doses given intramuscularly. None of 
the patients developed depression of 


this degree while receiving the drug 


sedated and 2 were 


following 50-mg. 


orally, even in doses up to 100 mg. 
every 4 Sedation most 
marked during initial treatment, and 
usually subsided to a considerable de- 
gree with continued drug administra- 
tion. This was particularly evident in 
the obstetrical patients who usually 
continued to take the drug for pro- 


hours. was 
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longed periods. In patients who ob 
marked 


quently possible to reduce the dose so 


tained sedation, it was fre 
that sedation was not a problem, but 
the anti-emetic effect persisted. 
Patients who complained of dizzi 
ness, but who were not markedly se 
dated, usually did not complain of 
dizziness to such an extent as to inter 
fere with their normal activity. How 
ever, a few patients actually exper 
ienced syncope in the upright position 
This was corrected when the patient 
remained supine. The dryness of the 
mouth was verv mild and did not con 
cern the patients. When tachycardia 
occurred, the pulse rate usually in 
creased from 10 to 20 beats per min 
ute. However, in the 2 patients wh 
the 


beats pe 


anesthetized, 
and 40 


The reduction it 


were partly pulsi 


rate increased 30 
minute, respectively 
blood pressure which was observed was 


mild in most cases. However, in 7 pa 
tients there was a fall in the pressure 
of from 30 mm. to 40 mm. of mercury 
and the patients became very dizzy it 
the upright position In 3 cases. the 
pressure went as low as 90 mm. ot 
mercury systolic and 60 mm. of met 
2 of the 


patients were inadvertently given 10) 


curv. diastolic. However, 


intramuscularly as an initial dos 


mg. 
of the drug. Two of the patients in th 
series complained of stuffiness of tl 
nose following therapy and one cor 
plained of headache. A maculopapul 
skin 
However, these complications were 
There 


gastrointestinal or hepatic dysfuncti 


rash was observed in a_fourt! 


transitory. was no evidence 
noted in any of the patients recelvil 
chlorpromazine as therapy for naust 
and vomiting. However, we have o 
served a patient who developed jai 
dice while receiving large doses 
chlorpromazine for the treatment 


psychogenic disease. Laboratory te 
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failed to demonstrate evidence of hepa- 
tocellular damage. The laboratory 
studies indicated an obstructive type 
jaundice. 


G.D. This is one of over 


200 patients who have been given chlorpro- 


CASE NO. II, 


mazine by the various members of the Psy- 
hiatry Department for the treatment of 
psy hogenic disease. The patient was a 46- 
vear-old) white male who was initially seen 
by Dr. Joseph Eckhardt because of psycho- 
genic disease. ‘Ihe patient was started on 
hlorpromazine, receiving 50 mg. four times 
i day. He experienced nausea, malaise, and 


lizziness on continued to 


standing, but he 
take the drug for 2 weeks. At this time he 
felt “very bad’, and discontinued the 


on his own volition. The next day he 


drug 
noticed 


that his urine was very dark and his stools 
were light; also he was nauseated and 
vomited. He was admitted to the hospital at 
which time he was seen in consultation by 
Dr. W. R. Livesay. On physical examination, 


t} 


1@ patient was noted to be deeply jaundiced, 
but the liver was not enlarged and was 
mly tender on sharp percussion of the lower 
ib cage The skin excoriated 
cratching, the patient 
bitterly of intolerable itching. 

Laboratory 


from 
complained 


was 


studies on admission to the 
ospital revealed normal white and red blood 
ell counts. The prothrombin time was 1004 
normal. The bilirubin concentra- 
tion was mg. per 100. ce., the alkaline 


units, and 


serum 


hosphatase concentration was 21 


ephalin flocculation was 1+ at 48 hours. 
There was no urobilinogen in the urine, and 
the qualitative urine bilirubin was 3+. These 


iboratory observations indicated obstructive 


ype jaundice 
The patient gradually improved during the 


xt 2 weeks. The temperature at no time 
se above 102°, and the liver was never 
ilarged or markedly tender. Generalized 


uritus was the most outstanding symptom. 
ter 2 weeks of hospitalization the white and 

blood cell count continued normal. The 
thrombin was normal. The serum 
irubin decreased to 4 mg. per 100 ce., 
| the alkaline phosphatase to 14 units. The 
ymol turbidity was 2 units, and the cepha- 
flocculation negative at 48 
Was 


time 


hours. 
present. The 
indicated relief of the 
iary obstruction without evidence of hepato- 
lular damage. After one month the patient 

asymptomatic and all of the laboratory 


was 
ine urobilinogen now 


oratory studies 
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observations which were previously abnormal 
were now within normal limits. 

Comment: Although an infrequent com- 
plication, this case demonstrates a problem 
that we had not previously observed in over 
500 patients who were given chlorpromazine 
(only 306 of whom received the drug as an 
antiemetic). The clinical and laboratory man- 
ifestations were those of obstructive jaundice, 
probably of the cholangiolitic type. There 
was no evidence of associated hepatocellular 
damage. The process is apparently completely 
reversible. At least in this patient, there was 
no evidence of residual hepatic damage. Like- 
wise, in a toxicity study on chlorpromazine 
which we previously conducted® we could 
find no evidence for hepatocellular toxicity 
due to chlorpromazine. 


In comparing dosage and route of 
administration of chlorpromazine it can 
Table 3 that a slightly 
greater percentage ot patients demon- 
strated effects from the drug 
when it was given intramuscularly than 
when it was given orally. Sedation was 
the most common side effect. The de- 
gree of sedation was usually greater 
when an equivalent amount of the 
drug was given parenterally. Dizziness, 
dry mouth, tachycardia and hypoten- 
sion were seen more frequently after 
the parenteral route than after the oral 
route and these side effects became 
more severe as the dose was increased 
from 10 mg. to 50 mg. 

Fifteen normal adults without nausea 
and vomiting and who did not receive 
concurrent medication were given one 
50-mg. dose of chlorpromazine. Four- 
teen of these exhibited sedation, 3 
dizziness, 2 dryness of the mouth, 3 
tachycardia and 2 slight hypotension. 
The 5 patients who were given 25-mg. 
doses orally exhibited sedation. How- 
ever, none of these experienced dizzi- 
ness or dryness of the mouth and none 
develope d tachycardia or hypotension. 

For the routine use ped chlorproma- 
zine a dose of 25 mg. or less should 
be used if the na gee severity 
of the side reactions are to be kept at 


be seen from 


side 
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TABLE 3. INCIDENCE OF SIDE REACTIONS BASED ON DOSE AND 
ROUTE OF ADMINISTRATION 


Dryn rf 
No of Sedation Dizxi) Vout! Tachycardia Hypotension 
Dose and R ) Patient 
{dministra Treate \ \ \ \ \ 
90 mg. intramuscularl, +4 Is Is tl 20) 11 25 11 
90 mg. by mouth 25 12 tS 10 ah 4 Ss ‘ 28 20 
25 mg. intramuscularly 82 +4 4 0 23 20 19 233 
25 mg. by moutl G4 9 14 } ) 
10 mg. intramuscularly 16 } 25 25 
10 mg. by mouth 27 ) r l $ r 19 0 0 
Tota 06 144 i3 38 
~ No. and See Table 2 for kev to abbreviations 


rABLE 4A.—RESULTS WITH LONG TERM THERAPY (DRUG ADMINISTRATION IN 
EXCESS OF 5 DAYS: EXCLUSIVE OF OBSTETRICAL PATIENTS 


\ Duratior Therapeutic R 
Pat he 
) / } G / 
Drugs 
N Mustard 9 l 
Aureomycin 6 ) 
Hexamethonium ? 
Erythromycin 
Urethane 
An phylline l 14 
LK 51 | 65 | 
Potal 22 9 
Infections and Toxemia 
Ino tosis Is 
Diabetic idosis 2 
Radiatio1 [Treatment 13 
Carcinoma Liver 14 3 l 
Uremia 3 l 
Lupus Erythematosus 6 
Infectious Hepatitis ) 19 ) 
Sub-Total 19 14 
Cardiovascular and Intestinal 
Gastric | leer 16 l 2 
Heart Failure ) 18 + ] 
Intestinal Obstruction 2 | 
Gastritis l l 
Sub-Total 12 2 
Miscellaneous 
Psychogeni 
Sub-Total 2 0 2 0 0 
Poral 55 30 17 


* Therapeutic Response—See Table 1A for kev to abbreviations 
+ Duration in days 
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a minimum. However, when the dose 
is dropped much below 25 mg. the 
drug is not as effective. Consequently, 
the usual effective dose is 25 mg. when 
taken by mouth. This can be adjusted 
up or down as therapy continues, de- 
pending on the response of the patient. 
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kept at rest because of the occasional 
development of orthostatic hypoten- 
sion to the point of syncope. The fre- 
quency of drug administration is us- 
ually every 4 hours, but this must be 
increased or decreased depending on 
cflectiveness. When opiates and barbit- 


However, the best procedure for the urates are administered concurrently, 


PABLE 4B.-INCIDENCE OF SIDE REACTIONS* DUE TO CHLORPROMAZINE 
Ire rage Number of Patients Dere loping Side Reactions 
Etiology of Vo. of Duration of 
Vausea and Patients Treatment with Dryness Tachy- Hy po- 
Vomiting Treated ( hlorproma ye Sedation Dizzines of Mouth cardia tension 
Drug Reaction 22 14 11 
Systemic 17 12 1] 2 3 
Reaction 
Infection 2 l 
Crastrointestinal 7 $ ? 
Miscellane ous 2 25 l l ] 
Potal 55 36 28 10 


Initial side reactions during first week of therapy. Patients continuing to take the drug in excess of 


his period of time noticed a definite decrease in severity and number of side effects due to chlorpromazine. 


TABLE 46 INCIDENCE OF SIDE REACTIONS* BASED ON ROUTE OF 
ADMINISTRATION AND DOSE OF CHLORPROMAZINE 


of Pati nits De reloping Nide Reactions 


No. of 
Patients Dryness of 

Dos: Treated Nedation Dizziness Mouth Tachycardia Hypote nsion 
my 

IM 0 

P.O 15 9 9 6 6 
25 mg 

IM § 6 

P.O 19 8 7 3 
10 my 

IM 

P.O 7 l l 

Potal 36 28 20 7 10 


Initial side reactions during first week of therapy. Patients continuing to take the drug in excess of 
period of time noticed a definite decrease in the severity and number of side effects due to chlorpromazine. 


ibulatory patient is to use an initial 
mg. dose. If this dose is therapeuti- 
ly ineffective, and side reactions are 
t marked, then the dose can be in- 
ised to 25 mg. When the drug is 
en in 25-mg. doses intramuscularly 
in 50-mg. doses either orally or in- 
muscularly, the patient should be 


the dose of these agents must be re- 
duced since chlorpromazine has an 
additive or synergistic effect. 
LONG-TERM sTupiEs. Fifty-five of the 
patients (exclusive of the obstetrical 
patients ) in this series received chlor- 
promazine for 5 days to 3 months, with 
an average course being approximately 
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12 days. The frequency of administra- 
tion during this period ranged from 
once daily to every 3 hours. Forty-four 
of the patients received 25 mg. or more 
drug per day. The over-all control of 
nausea and vomiting was as follows: 
Thirty (55%) excellent, 17 good (31%), 
7 fair (13% 
on a long-term basis the therapeutic 


) with one failure. Theretore, 
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lost for the most part after several days 
and patients who were previously se 
dated required barbiturates at night in 
order to sleep. the anti 
emetic effect and the potentiation for 
opiates was not lost. Of the cases re- 


However, 


quiring repeated doses of medication 
it has that 
from 3 to 6 hours are required for the 


been found intervals of 


effectiveness seemed to be qualitatively control of symptoms This does not 
EG. 37yrs. d —Hiccoughs, Parahilar Pneumonitis and Pleuritis 
KEY 
placebo capsules Chlorpromazine Chlorpromazine 
copsules 
VOMITING 
4+ 
NAUSEA >+ 
2+ 
— — 
HICCOUGHS 
OTHER R, Series 
Jd Uicer No 2 diet and post operative fluids 
CHLORPROMAZINE [Double Blind Control Period | 
100 — - 
75 
¥ 4 
i2]13]14] 15] 16] 17] 18/19 
A Ys 
Fig This patient had intractable hiccoughs which were arrested with single doses 


When tube 


chlorpromazine 


to hiccough and became nauseated and vomited 


feedings and gastric 


discontinued 


urrested with chlorpromazine 


suction were th patient he 


This was 


igaln deve loped hiccoughs, nausea, and yon iting whilk receiving pla bos W hie chlorpron 


zine was started, nausea, vomiting, and hiccoughs were again 


the observations made on 


short-term treatment. 


similar to 


The side reactions consisted of vary- 
ing degrees of sedation in 36 of the 55 
patients, dizziness in 23, 
the mouth in 20 and hypotension in 10 
instances. Blood pressure reduction and 
syncope were not experienced after re- 


dryness of 


ceiving chlorpromazine for several 
days, even when the dose was not re- 
duced. The sedative effect was also 


irre sted 


seem to depend on whether the 50-m¢ 
or 25-mg. doses were given or wheth« 
they were given either orally or int 
muscularly, Most of the patients coul 
be controlled on 25-mg. doses ever 
t to 6 hours. 

The sedative and analgesic prop 
ties of barbiturates and opiates we 
rather markedly enhanced in those p 
tients who previously had_ receiv 
chlorpromazine. It is also worth noti 
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that patients with renal and hepatic 
failure appeared to experience greater 
sedation from the chlorpromazine than 
did patients with normal renal fune- 
tion 

Use in the Treatment of Intractable 
Hiccoughs. During the course of these 
studies 10 patients were treated for 
intractable hiccoughs. All of them had 
persistent hiccoughs in excess of 2 days 
vhich were associated with severe 


heart failure in 3 cases, carcinoma in 2 


ises, and in 3 patients the hiccoughs 
followed genitourinary surgery. In 2 
patients the etiology was undetermined. 
The hiccoughs were arrested within 20 
minutes after the intramuscular admin- 
stration of 25 mg. of chlorpromazine to 
6 patients, after the second dose of 
hlorpromazine in an additional 2 pa- 
tients, and in 2 patients the drug was 
neflective. Most of the commonly 
vailable remedies for hiccoughs had 
een tried before chlorpromazine was 
Iministered to these patients. 
Comment: Since the effectiveness of 
iis compound as a general anti-emetic 
ent has now been demonstrated, the 
ext step should be to demonstrate the 
ree ot effectiveness in a more spe- 
manner, observing patients in 
hom the etiology of the nausea and 
miting is restricted to specific types 
inv one study. Double blind meas- 
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ures for evaluating the effectiveness 
will be more feasible under these cir- 
cumstances. Furthermore, it will be 
feasible then to observe and treat pa- 
tients with less severe disease and pa- 
tients experiencing only nausea. 

Conclusion. Chlorpromazine is an 
effective agent for blocking the mech- 
anism of nausea and vomiting without 
prohibitive side effects. However, be- 
fore the drug is used the cause of the 
nausea and vomiting should be reason- 
ably well established. Otherwise, ser- 
ious clinical conditions may be ob- 
scured because of the wide spectra of 
effectiveness of this agent. 

There is no evidence thus far to indi- 
cate that the drug has any dangerous 
untoward effects, although, one out of 
over 500 patients who have received 
the drug developed jaundice without 
laboratory evidence of hepatocellular 
damage. The initial doses are fre- 
quently associated with dizziness and 
sometimes may cause orthostatic hypo- 
tension. Therefore, when administering 
chlorpromazine the initial dose or two 
should probably be administered with 
the patient on a non-ambulant status. 
Should dizziness occur when the pa- 
tient is upright, it is easily controlled 
by having the patient remain supine 
for a short period of time. 
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UNDERDAHL, WOOLNER, and 
the literature 
of multiple endocrine tumors in which 
the pituitary, parathyroids, and pan- 
creatic islets were involved, accepted 


in reviewing on cases 


as proven 14 cases with tumors of two 
or three of these glands, and reported 
§ additional cases from the records of 
the Mayo Clinic. In their 8 cases, 4 
of the 6 in which the family history was 
specifically mentioned, suggested that 
other members of the family had _ in- 
volvement of one or another of the 
glands under consideration. In no in- 
stance, however, was there a proven 
familial incidence of multiple endo- 
crine adenomas. Wermer'’ has report- 
ed a family in which 5 members had 
evidence of involvement of one or more 
glands with adenoma, and in which 3 
members had substantial evidence of 
multiple involvement at the time of his 
report. 

We have recently studied a father 
and daughter, each with multiple par- 
athyroid adenomas. In addition, the 
father had evidence of a pituitary 
adenoma, and the daughter has had re- 
moval of two pancreatic islet cell 
tumors. These cases, together with that 


*Fellow in Cancer Research of the Americ: 


(190 ) 


AMILIAL INCIDENCE 


of a third patient in whom parathyroi 
adenoma was accompanied by acro 
megaly, are being reported in detail 
They bring the total of reported cases 
to 28, although it might be 
that all 5 af Wermer's cases should be 


argued 
included, since the familial incidenc: 
suggests that tumor occurrence is a 
tually multiple in each case. 

In addition to these 28 cases, ther 
are 10 cases mentioned by Underdal 
et al., in which the reports in the liter 


ture contained inadequate document 

tion, or in which necropsies ot cases 
with clinical hyperparathyroidism, hy 
perinsulinism, or pituitary tumor wer 
found to have tumors of other glands 
of such small size as to be considered 
clinically insignificant. For complet 

ness, we are presenting briefly a fourth 
case from the records of the Massach 

General Hospital 
single, minute parathyroid adeno 


setts in which 
and a large, but probably nonfuncti 
ing islet cell adenoma of the pancress 
were found at postmortem examination 
without either have been 
clinically. No-other instance of multip| 
adenomas of these glands has been 


suspected 


in Cancer Society. 


MULTIPLE ADENOMAS OF 


diagnosed clinically or found at 
cropsies performed at this hospital. 


Case Reports. case 1: N. McC (MGH 
#804526% a 22-year-old secretary, and 
daughter of the patient in Case 2, was 


brought to the Massachusetts General Hos- 
pital from another hospital with the provi- 
She 
had been found comatose in bed in the early 
morning, had remained unresponsive for ap- 


sional diagnosis of subdural hematoma. 


proximately one hour, and had then been 
onfused and incoherent. She had been in 
excellent health until 5 years previously, 


had suffered a concussion in an 
iutomobile accident. At the time had 
dazed, but not unconscious; and had 
eemed well until 2 days later when she de- 
eloped nausea and vomiting with a frontal 


hie 


W hie she 
she 


been 


rhese symptoms had recurred sev- 
daily for one week, and then at 

to 3 months for the ensuing 5 
prior 


eral tlines 
ntervals of 
vears. Six months to admission, head- 

hes had become more frequent and more 
vere Three admission the 
itient had arising, and was 
oted by her mother to have had “twitching 
f the entire left side of the body.” She was 
then unresponsive for one hour, after which 
he had oriented, but 


mnplained of severe headache and vomited 


days prior to 
fainted on 


appt ared to be 


hree or four times during the day. A similar 
pisode occurred on the following day. 

fhe past history was otherwise unremark- 
ble except that 6 months previously she had 
issed a number of small stones in her urine, 
thout subsequent genitourinary disturbance. 
There had 
inge in weight, although the family des- 


bed a voracious appetite for the previous 
PI 


| 


Hses normal. been ho 


were 


years 


nths. 


most marked in the preceding 


When first examined at this hospital, the 
tient was oriented, but was restless, spoke 
th some slurring, had a markedly decreased 
ntion span, and was complaining of front- 
Blood pressure was 135/85, 
general physical examination was unre- 
kable save for a grade II precordial sys- 
murmur heard best at the apex. Neu- 
vical examination revealed sustained nys- 
nus on right lateral gaze, poor coordin- 
‘ton, hyperactivity of the left knee and left 
ps reflexes, falling-away of the left out- 
tched hand, and an extensor response of 
left plantar reflex. 
iboratory examination included a normal 
‘ete blood count, a normal urinalysis ex- 
cept for 8 to 10 red blood cells per high- 
t field in a centrifuged specimen, a nor- 


adache. 
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mal electroencephalogram, and an unremark- 
able skull roentgenogram. The spinal fluid 
pressure on lumbar puncture was 95 mm. 
of water. No cells were found in the spinal 
Huid, in which protein was 54 mg. per 100 
cc. A colloidal gold curve was 1112210000. 

During the day the patient’s mental state 
improved and all neurological signs disap- 
peared. She was discharged on the following 
day with a tentative diagnosis of posttraumatic 
epilepsy. Blood sugar was not determined on 
this admission. Serum calcium and phosphorus 
determinations were made because of the 
history of renal stones, but were not available 
prior to discharge. 

The patient was readmitted 4 days later 
because she was again found to be unrespon- 
sive in the morning. The day following dis- 
charge she had been observed to stagger on 
her way to the bathroom in the morning, and 
had vomited. The day before admission she 
had a prolonged episode of irrationality, and 
during the entire interval had complained of 
frontal headache and dizziness. She vomited 
again on her way to the hospital. 

Physical examination was as before, with 
left Py ramidal signs and drowsiness. On this 
occasion a blood sugar was obtained, imme- 
diately following which, glucose was given 
intravenously, with prompt clearing of men- 
tal symptoms and deameines of all neu- 
wer deficit. The blood sugar value ob- 
tained was 27 mg. per 100 cc. At this time it 
was noted that the serum calcium on her 
first admission had been 12.8 mg. per 100 
cc., and that the serum phosphorus had been 
2.2 mg. per 100 cc. Although a 6-meal diet 
was prescribed, the patient was again unre- 
sponsive prior to glucose administration the 
following morning, and the blood sugar was 
found to be 21 mg. per 100 cc. A third epi- 
sode of hypoglycemia occurred inadvertently 
when the patient was fasted prior to an intra- 
venous pyelogram. Blood sugar on this oc- 
casion was 29 mg. per 100 ce., and response 
was again prompt to intravenous glucose. 

The intravenous pyelogram showed nor- 
mally functioning kidneys, with a small stone 
present in the lower pole of the right kidney. 
Dental roentgenograms showed the lamina 
dura to be intact; a barium swallow failed 
to show displacement of the esophagus; and 
on all Roentgen-ray films the visualized bones 
appeared to be “normal. Further calcium 
ek in mg. per 100 cc. were 12.6, 12.0 
and 11.6. Serum phosphorus values were 2.0 
and 1.8 mg. per 100 cc. A 24-hour urine vol- 
ume was 2340 cc., with a calcium concen- 
tration of 18.7 mg. per 100 cc., or a total 
of 437 mg. per 24 hours. A urine culture con- 
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tained a few colonies of B. coli, abundant 


Staphyli woccus albus, and a few diphtheroids 


Serum electrolytes, In mEq. per liter were 
Na 140, K 4.1, Cl 105, and CO, content 27 
The basal metabolic rate was minus 19. 17 


ketosteroid determinations on two occasions 
were 11.6 and 12.6 mg. per 24 hours. 

On the tenth day of the second admission 
a subtotal panc reatectomy was performed, and 
two islet cell adenomas were found, 9 and 6 
cm. from the tip of the tail of the pancreas 
0.6 by 0.5 


by 1 by 1 cm. respectively. The postoper 


These Init isured 0.5 by cm. and 


ative course was uneventful, and fasting blood 
obtained on the seventh and eighth 
days were 79 and 88 mg. 
respectively, with urinalyses repeat 


sugars 
postoperative 
LOO 
edly negative for 


pel 


glucose. 

The patient was readmitted several weeks 
after pancreatectomy, and parathyroid explor 
three en 
larged parathyroid glands were located. The 


ation was performed At operation 


fourth, which was normal in size, was left in 


place; the uppel and lower left-side glands 
were completely removed, and a subtotal re 
section of the slightly enlarged right lowe 


gland was performed. The upper left gland 
thick and 6 mm 
lower 


measuring 3 mm in diam 
eter, and the left gland, which meas 
ured 6 by 7 by 4 mm. were definite adenomas 
the removed portion of the right lower gland 


was consistent with a diagnosis of adenoma 
ilthough the section received by the pathol 
ogy department was insufficient for certain 
diagnosis. On the first postoperative day the 
patient both 


present 


tingling sensations in 
Chvostek’s 
and a serum calcium determination was 10 
LOO cc. Serum phosphorus on. the 
20 cx and the 
serum alkaline phosphatase was 4.4 Bodansky 
units per LOO 
fell gradually to 7.4 
the ensulng 


note d 
but no 


hands, sign was 
ng pel 
day 


same was mg. per 
The serum calcium values 
pel LOO ec. 
the 


of symptoms, while the serum phosphorus 


ove! 


5 days, without appearance 


varied between 2.0 and 9 4 nY. pel LOO ct 


Serum alkaline phosphatase was maintained 
between 2.8 and 4.4 Bodansky units, whil 
24-hour urine calcium excretion was between 
82 and 148 mg. 


Comment. (Case 1). This young girl 
had a 9-year history of hyperinsulinism, 
it one dates the onset of her illness to 
the time at which appetite increased. 
The hyperparathyroidism is impossible 
to date, since its only manifestation was 
the passage of renal calculi 6 months 
prior to the beginning of the severe 
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The history 
that 


had been no weight gain despite a 


hypoglycemic symptoms 


was somewhat unusual in there 
marked increase in appetite over a pro 
longed period of time 


repre sented 


Because hypoglycemia 
the most pressing problem, pancreatic 
operation was performed prior to par 
Awareness of the 
this 


svndrome led to generous resection of 


athvroid exploration 
probable multiplic ity ot tumors 


the pancreas. Similarly multiple para 
thyroid tumors were anticipated. Sub 
total resection of the third adenomatou 
gland was done after removal of thi 


two larger adenomas because it wa 
felt that total removal, 
single normal gland, might leave insut 
ficient 

There is no prese nt evidence of pit 


leaving only 


tissue normal function 


uitarv tumor in this patient: skull roent 


genogram is negative, screenin 


tests of 
normal. 


other endocrine functions ar 


cASE 2. R. Mel NIGH 2538826 
36-vear-old butcher ind the father of 
patient of Case Ll wa first admitted to 
Massachusetts General Hospital in July 1 
with a 3-vear history of left upper quadi 


ils and relieved 
iftter 6 months 


istromnt 


pain occurring before 
milk. In 1943 
these pains, and after 

tinal 
been 


food 
nev itive 


series, an exploratory laparotomy 
performed it mother hospital 


Three 


proce dure the first 


negative results onths following 


ot tour episodes ot he 


temesis occurred and a duodenal ulcet 
demonstrated roentgenologically After 
second hemorrhage i subtotal istrect 
and an anterior gastrojejunostomy were | 
formed. Following the third hemorrl 


further 


tion was carried out, with a jejunojejuno 


from a marginal ulcer gastric re 


and an anterior gastrojejunostomy. Ds 
this surgery, further 
April, 1946, and the 
this 
which was performed in July, 1946. I 


bleeding 


patient was re 


hospital for transthoraci vagot 


for pallor and ‘an astheni appearance 


sical examination was unremarkable at 


review ot systems suggest 


interest in 


time, and a 


other disease patient’s family | 
that had 


“ulcer trouble” for many years, and one | 


was ol his mother 
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er had died following hemorrhage from an 
ulcer at the age of 28. 

At follow up examination in March, 1949, 
results of vagotomy were classified as excel- 
lent. The patient was on a free diet, and had 

tined 20 pounds in weight. From this time 
until 9 months prior to his second admission 
to this hospital in May, 1953, he was in good 
health except for occasional “heartburn” Tc - 
lieved by antacids. He had, however, noted 
i number of mild disturbances. He had heen 
iwakened at night occasionally by mild 


cramps in both calves for the past vears, 
Polyuria and polydipsia had been noted for 
it least 4 years. Diminished hearing had been 
present in the left ear for several vears. In 
iddition he complained ot loss ot libido tor 
me year 
Nine months, and again three and two and 
half weeks prior to admission, a fifth, sixth, 
nd seventh hematemesis occurred. Following 
transtusions and conservative treatment at an- 
ther hospit il after the third episode, he had 
eturned home, where a generalized convul- 
ve seizure occurred This Was followed by 
nfusion during the remainder of the day. 
d by headache and blurring of vision. He 
turned to the othe hospital where a serum 
cium was drawn because of the history of 
yperparathyvroidism in the daughter. The 
lue was reported as 12.5 mg. per 100 cc., 
1 the patient was transferred to the Mas- 
husetts General Hospital for further study. 
Physical examination revealed a fairly well- 
rished man with an abnormal pallor, which 
isted after hemoglobin had been return 
to normal by transfusion. The skin was 
to be thin, and the hair was very fine 
tremiuty axillary beard, and pubic hair 
all markedly reduced. The testes were 
l and soft. Blood pressure and other vital 
were normal. A papilloma was noted 
the left ear Kxcept for a mild left: facial 
kness, neurological examination was neg 


iboratory examinations were as follows: 
globin gm. per LOO ce., red blood 
t 2.9 million per c. mm., white blood 
t 6,200 with a normal differential count, 
hematocrit 34%. Platelets, bleeding, and 
ng times were normal. Urinalysis was 
iarkable except for a specific gravity 
1 could not be raised above 1.005 des 
dehydration and pitressin. With the pa- 
on an unrestricted fluid intake, urine 

were upward of 5.000) ce. per 24 


Repeated serum calcium values were 

en 12.1 and 13.7 mg. per 100 ec. Serum 
horus values ranged from 1.4 to 3.0 
r 100 ce., and the serum alkaline phos- 


phatase was 3.0 and 5.4 Bodansky units pel 
100 ce. The urine calcium excretion ranged 
between 409 and 438 mg. per 24 hours. 
Nonprotein nitrogen was 26 mg. per 100 ce. 
Electrolytes, in mEq. per liter of serum, were 
Na 127 and 133: kK 3.1 and 4.0; Cl 92 and 
100; and CO. content 30 and 32. The fasting 
blood sugar was 100 mg. per LOO cc. A 
follicle-stimulating hormone assay was nega- 
tive for 6.5 mouse units per 24 hours; two 
determinations of the urinary 17-ketosteroids 
were 7.3 and 7.4 mg. per 24 hours; and a 
serum protein-bound iodine determination was 
1.0 gamma per LOO cc. An insulin tolerance 
test was normal 

Gastrointestinal examination showed devia- 
tion of the esophagus to the right in the mid- 
cervical region, and further demonstrated a 
2%) cm. ulceration in the wall of the jejunum 
opposite the anastomosis. No calcification was 
observed in the region of the kidneys. The 
visualized bones on all films showed a mod- 
crate demineralization; roentgenograms of the 
hands showed generalized demineralization 
and slight subperiosteal resorption of bone. 
\ skull film revealed enlargement of the 
sella turcica, with generalized demineraliza- 
tion, most marked in the region of the dor 
Stith 

Investigation of the convulsive seizure in- 
cluded an clectroencephalogram which show- 
ed a left fronto-temporo-parietal focus. Lum- 
bar punctures were performed, with normal 
spinal finid pressure, but with elevation of 
protein to 113 and 100° mg. per LOO cc. on 
two occasions. Examination of the visual fields 
was normal. 

Following these studies, which seemed 
assure the diagnoses of hyperparathyroidism 
and marginal ulcer, and which were sugges- 
tive of pituitary adenoma, but failed to ex- 
plain the convulsive seizure, exploration of 
the neck was undertaken. Parathyroid aden- 
omas were found in the upper and lower left 
glands, which were removed. The former 
measured 0.6 and the latter 1.5 cm. in diam- 
eter. The right upper parathyroid was locat- 
ed and appeared to be normal, but the right 
lower one could not be identified with cer- 
tainty. The patient made an uneventful re- 
covery, without tetany, and with the serum 
calcium falling only very slowly to normal. 
Serum calcium was 12.0 mg. per LOO cc. on 
the second, 11.0 on the third, and 10.1 on the 
fourth postoperative days. On the tenth post- 
operative day the serum calcium was 10.0 mg. 
per L100 cc., serum phosphorus was 1.7 mg. 
per 100 cc., and alkaline phosphatase was 3.7 
Bodansky units. 

The patient was readmitted for study in 
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August, 1953, having been well in the interim 


Leg cramps were almost gone, strength and 
ippetite were normal, and no further con 
vulsions had occurred 


ted but 
diminished On 


Polvuria and polydip 


briet 


sia persi perhaps somewhat 


this admission an in 


travenous cose tolerance test was pertorm 
ed, which was normal to 6% hours \ re pe it 
protein-bound iodine determination was 3.6 
gamma per LOO cc, Serum electrolytes were 
unremarkable. The urine calcium had fallen 
to a normal value of 103 mg. per 24 hours 


1 
Serum calcium values on separ ite davs were 


10.5 and 10.2 mg per 100 cc.. with corres 
ponding phosphorus values of 3.0 and 2.6 
mg. per LOO « The serum alkaline phospha 
tase was 2.6 Bodansky units. The patient 
was discharged home, although there was 
still son uncertainty is to the status of 
pituit ry parathyroid und pancre 
tion 

One month later, symptoms of confusion 
headac he and Spe lls ot “anxic ty : with sweat 
In? and We SS, OCCASIONE d r¢ idmission 
There had allegedly been threats of suicide 
id the itient was depressed and agitated 


On admission, he 


examination 


was somewhat le thargic . but 
Was unremarkabl eX 


cept for th previously noted left facial weak 


ness. Vital signs were stable 
\ lumbar puncture at this time revealed 
normal pressure, but spinal fluid protein was 


again ele, ited. to SO mg pe! LOO ce. The 
] 
i¢ 


electroe! ephalogram was abnormal but dif 
After initial 


night fasting blood sugars had been 


fusely without focus normal 


ind over 


obtained, the patient was fasted for 36 hours 


During this period the lowest of numerous 
blood sugar determinations was 92 mg per 
LOO cc., with a 36-hour value of 100. Uri- 
nary calciums of 70, 150, 171, 213. and 227 
mg per 24 hours were obtained Urine 


Serum calcium 
9.6, 9.9, 10.2 


with corresponding 


concentrations remained low. 
four 
and 11.6 mg. per 100 cc.; 


values on occasions were 
phosphorus values of 1.8, 2.0, 2.0 and 2.9 mg. 
per 100 c 


3.8. 5.0. 6.2 


Alkaline phosphatase values were 
and 5.5 Bodansky units. A gas- 
trointestinal series, exce pt tor ope rative alter- 
unremarkable. 


showe d a 


ations, was Serum electrolytes 


On one occasion sodium ot 125 


mEq. per liter 


per liter, but 


and a potassium ot 
both 
determination 


3 mEq 


values were normal on 


repe it \ pneumoencephalo 
vram { tiled to show suprasellar extension of 
the suspected pituitary tumor, and no other 
abnormality seen. A further protein- 
iodine of 7.9 gamma per 100 ce. 


was 
bound was 
obtained 


Phe previous suspicion of re sidual parathy 
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roid adenoma Was attain aroused because ot 


the single elevated serum calcium, the elevat 
ed urine calcium, elevated alkaline phospha 
tase, and lowered serum phosphorus Re 
and. the 


prese nting 


exploration however, was deferred, 
patient was discharged home, the 
symptoms h disapp ired during his hos 
A diagnosis of reactive depression 


entertained as an 


pital stay 
was explanation ot the 
symptoms 

During his first night at home the 


because of thirst In the 


patie nit 
Later 
and vomits 


awake The dl 


he was nauseated and vomited food 
he became “cold and sweaty” 
bright red blood. He was 
in initial hemoglobin ot 
men fell to om 


and 


brought immediately 
to the hospital where 
11.8 gm pe LOO 
per After 
ot bleeding vastrosce 


hie morrh 


transfusion cessation 
py was pe rformed whicl 
gastritis. 


Roentgen-ray 


revealed itritis wa 


also sug sted by uninatior 


and no ulcer Was seen 

On the ninth hospital dav a total gastre 
tomy was performed Pathological examina 
tion confirmed the diagnosis of acute ar 
chronic gastritis 

During this admission the serum calciu 
phosphorus and phosphatase \ ilues were 
before five calcium determinations varie 
from 9.6 to IL.5 iverage 10.9 mg. pr 
100 ce phosphorus trom 2.0 to 2.9 mg pe 


1000 


and alkaline 
to 7.0 Bodansky 


phosph itase trom 4 


units. A singh 


24-hour urit 


calcium was 108 me Follicle-stimulatir 
hormone wsay was again negative tor 6 
mouse units per 24 hours; 17-ketosteroi 
measured 5.7 and 4.2 mg per 24 hours 
After an uneventful convalescence the | 


tient was discharged home to be followed 


the outpatient le partine nt. The decision as 
re exploration of the parathyroids was 
ferred, pending further study after compl 
When last 
gastrectomy, the patient was fe ling very we 
had returned to work 


further indefinitely. 


recovery. seen, 5 months att 


and wished to det 


studies 


Comment. (Case 2). In this patier 
the father of Case 1, the diagnosis of 
establish 


by operation and the removal of t 


hy perparathy roidism was 


adenomas. Following operation it was 


expected that the serum calcium wot 
fall to tetanic levels as the osteitis fib 
sa was being repaired. The actual slow 
fall that 
had not been located might also « 


suggested the gland which 


tain an adenoma. This impression \ as 
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the fact that several 
of the subsequent calcium determina- 
tions were above normal. On the other 
hand, 


strengthened by 


many of the calcium 
tions were which is unusual i 
hyperparathyroidism. Furthermore, 


urine 


normal, 


calcium had decreased consider- 
ibly, and the continued low value of 
the serum phosphorus was not unex- 
pected, as phosphorus often remains 
low for many years after cure of hyper- 
par athvroidism. Because the antacid 
which the patient was receiving for 
gastric symptoms decreases phosphorus 
absorption, and thereby lowers serum 
phosphorus a secondary rise in 
e plan to reevaluate 
the patient complete recovery 
from his gastrectomy. It is possible thi it 
there is 


serum calcium, 


a residual tumor. 

pituitary tumor 
seems probable on the basis of the skull 
roentgenogram, 


The diagnosis of 


and of the low or ab- 
sent. follicle-stimulating and 
moderate hypogonadism. Had _ this pa- 


hormone 


tient had a hypoglycemic unresponsive 
fasting 
it would have been diffi- 
whether 


insulin tolerance test and low 
blood sugar, 
ult to 
to pancreatic tumor or to hypopitui- 


turism. 


decide this was due 


and insulin tol- 
ance tests, repeatedly normal fasting 


‘| he horn i glucose 


lood sugars, and the uneventful 36- 
our fast, are against hyperinsulinism. 
\ longer fast, however, mav be neces- 


irv to rule out the possibility of islet 
ll adenoma. It unlikely 
iat the seizure, the facial weakness, or 

symptoms of agitation and depres- 
m were due to hypoglycemia, and for 


does seem 


time being these symptoms remain 
explained. 

Several other points of interest in 
patient are the peptic ulcer and 
hyposthenuria. Although we_ be- 
e that the occurrence of peptic ulcer 
hyperparathyroidism is more than 


cidental (vide infra), the strong 
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in this family makes any 
assertion of relationship in this patient 
questionable. We have obtained serum 


ulcer history 


calcium and phosphorus determinations 
from other members of the family, in- 
cluding the patient’s mother, and ex- 
cept for the daughter, none is abnor- 
mal. No data were available about the 
patient’s brother, who died from ulcer 
hemorrhage. The numerous surgical 
procedures performed on the patient 
preclude assessment of the effect of 
cure of hyperparathyroidism on the 
course of the 
Hyposthenuria has been seen in other 
patients with  hyperpari athyroidism', 
as shown by the failure to 
re spond to pitressin, second: iry to pos- 


ulcer. 


und is not, 


terior pituiti suppression or dam: ige. 
The condition in other patients has 
been found to be slowly. reversible, 
and it is expected that reversal will 
The absence of nephro- 
lithiasis in this patient, despite marked 
hypere alcuria, may be due to the cal- 
cium dilution attendant on poor con- 
centrating ability. 


occur here. 


CASE 3 A. W 
vear-old 


(\IGH 
housewife, was 
of the 
August, 


#656998 ), a 62- 
admitted to 
Massachusetts 
1950, for in- 
constant dull ache in the 
1941, the patient had had an 
acute left angle 
with transient discomfort subsequently 
in this area. 


white 
the Urological Service 
General Hospital in 
vestigation of a 
left) flank. In 
episode of costovertebral 
pain, 
Two years prior to admission, 
pain had become constant, increasing in in- 
tensity during the 2 months prior to admis- 
sion. Although she had noted occasional 
burning on polyuria, polydipsia, 
and increasing frequency and urgency dur- 
ing the preceding 5 or 6 years, there had 
been no chills or fever, no known hematuria, 
awareness of having passed stones 
or gravel during this interval. 
Since the birth of the last of her 
IS years previously, the 


urination, 


and no 


5 children 
patient had been 
aware of a gradual increase in the size of 
her hands, feet, lips and tongue. Menstruation 
had ceased at that time (age, 44). A definite 
diagnosis of made in 
June, 1949, when she was examined for pru- 
ritus vulvae. Because of the prolapse of the 


acromegaly was first 
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vaginal mucosa, a_ hysterectomy 
that following which estrin 
therapy was instituted. The presence of ne ph 


rolithiasis was that 


per 


formed at time, 


determined at time by 
pyelography 
The past history and review of systems were 


otherwise significant for complaint of recent 


diminution of visual acuity, and for consti- 
pation which had been present for more 
than 20° years Appetite was normal and 


weight had been constant. The family history 

was noncontributory 
Blood was 140/80, pulse SO, res 
pirations 20. Acromegaly was apparent in the 
grossly enlarged hands and feet, the 
lips and tongue, and in 


skull, the thickened 
oarseness of the other 


the general 

and of the skin. The chest showed a 
t deformity, but the 
clear. The heart was enlarged to both right 
and left, and IIL systolic 
audible over the entire precordium The lett 


pre SSLITE 
le Oni 


features 
mild 
pigeon breas lungs were 


grace Was 


kidney was p lp ible and tender, and appear d 
to be Visual field 


vealed a but unequivocal, 


d 
slight 


examination 
bite mporal 


Laboratory examinations gave these find 
rinalysis revealed specific 
L.OLO. a 


containing innumerabk 


ngs 


gravity ot 
sediment 
blood cells and 
Repeated cultures of the urine 
abundant B. coli, and a few B 
hemoglobin was 12.4 gm. pet 

blood count 6,000 
ferential count An 
unremarkabl 


heavy albuminuria, and a 
white 
bacteria 

proteus The 
LOO cc.; white 


was with a normal dif- 


electrocardiogram was 
Repeat intravenous logram 


showed a left staghorn calculus which had 


enlarged since an examination 2 months pre- 
viously. A small 
able to 
concentration and 
the right. It 
all the 


Urinary 


very amount of dye was 
stone on the left side, but 


excretion 


p iSS the 
normal on 
that 


de ralize d 


wert 


was noted on these films 


visualized bones were 
calcium excretions on two occasions 
were 95 and 249 mg. per 24 hours. The 
serum cal values on two occasions wert 
LOO ce.., 
ponding phosphorus values of 3.0 and 3.2 meg 
pel LOO cx 


values of 4.0 and 5.4 


11.3 and 11.5 mg per with corres 
and with alkaline phosphatas 
Bodansky 
nonprotein nitrogen was 31 mg. per LOO cc 

7.7 gm. per LOO c 
\ left nephrectomy was performed on th 


units. The 
lotal serum protein was 7.7 
sixth hospital day. The pathologic al diagnosis 


was and chronic pyelonephritis and 
nephrolithiasis” 


“acute 
Convalescence was unevent 
ful, and urine cultures were negative at the 
time of discharge following antibiotic 


istration 


admin 


NARDI, 


RAKER: 
Follow-up studies, in January, 1951 show 
ed the urine to contain 2 plus albumin, but 
sediment and culture 
at this time 


mg. per LOO ce and the 


urine were negative 
was 11.0 and 11.4 
sceTum phosphorus 
alkaline 
units, and the 
total protein 7.4 gm. per LOO cc. Roentgen 

skull revealed 
thickening of the 


trabecular 


Serum calcium 


and 3.6 mg per ce The 
phosphatase was 6.4 Bodansky 


ray examination of the 
frontal 


coarsening of the 


huge 


sinuses vault with 


pattern, gener 
lly poor mine ralization of all visualized bones 


and a markedly enlarged sella turcica. Roent 


genogram of the hands showed demineraliza 
tion 

Pha patient was re idmitted to the hos 
March 1951 
plaint of tightness in her throat of one year's 
health than prior 


to nephrectomy, with nly mild 


pital Ih with the chiet com 


duration. She was in better 
discomfort 


in the operative area, but ontinued to com 


plain ot polyuria and polydipsia 


Physical examination at this time was as 


pre viously noted. excey 


Was recorded iS 155 LOO und al hernia Was 


ti if blood pressure 


present it the site of the 
SCal \ 
vealed 
the presence of grade II arteriosclerotic retinop 
athy, early band keratopathy ind 


left me phire ctomy 


nore thorough eve examination. re 


in addition a bite iporal he mianopsia 


Incipient 
cataract 


Laboratory examinations were is follow 


urinalysis. 1 plus ibumin: hemoglobin 15 gm 


white blood count 4.400. The nonprotei 
nitrogen was 31 mg. per LOO fastin 
blood sugar was 1LO2 per LOO tota 
protein 7.8 gm. LOO) with 4.9 gm 
Ubumin. Serum calcium ilues were LL5 
10.8, and 11.1 mg. per 100 cx with phos 
phorus values of 3.2, 2.5, and 3.2 mg. per 
100 ce. Alkaline phosphatase was 5.0 Bodan 
skv units. The 24-hour urine calcium conten 
was 205 meg The basal metabolic rate wa 


27. Follich 


present in the urine in amounts of 52 


plus stimulating hormone wa 
mou 


units per 24 hours. The in-bound iodi: 


was 5 gamma per LOO cc. of serum. Sever 
colonies of B. coli and Beta hemolytic strept 
cocci were cultured from the urine 

The patient was discharged home aft 


studies had been completed, and readmitte 
in April, L951, for parathyroid exploratic 
At operation, enlargement of the left low 
vland 


was noted, and the 


gland remove 
Both upper glands were definitely identific 
and thought to be of 
The right 


The thyroid gland appeared 


normal size and 


pearance lower gland could I 
be located 
be diffusely enlarged, 


ment on the right side, 


with greater enlar: 


and with GrOSss lol 
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lation. The surgeon believed the gross ap- 
pearance to be consistent with Hashimoto's 
struma, and this was confirmed by pathologi- 
cal examination. The left lower parathyroid 
measured 2 by 1.2 by 0.5 cm., and was sur- 
rounded by a thin, fibrous tissue capsule. 
Microscopically, the tumor was composed 
large clear cells, arranged in many places 
in acini. The cells were not as large as those 
seen in so-called) primary hyperplasia, but 
more the size of those seen in adenoma. 
Biopsy of a second gland was so small that 
it could not be ascertained whether it showed 
the same process Or Was normal. 

Iwo days postoperatively the serum cal 
cium had fallen to 8.8 mg. per LOO c¢ 
serum phosphorus was 2.8 mg. per 100 cc., 
ind the alkaline phosphatase was 6.2 Bodan- 
sky units. On the third postoperative day 
the 24-hour urine calcium excretion was 
75 meg., and on the fourth day after opera- 
tion was 65 mg., with a serum calcium of 
9.7 mg. per LOO ce., serum phosphorus of 
1.3 mg. per 100 cc., and an alkaline phospha- 
tase of 5.3 Bodansky units. 

\ therape utic course of Roentgen-ray radi- 
ition was administered to the pituitary in 
November, 195] 

Iwo years and ten months following para- 
thyroid operation the patient was readmitted 
for study. At this time she had symptoms 
referable to a hernia at the site of the left 
nephrectomy, complaints referable to leuko- 
plakia of the vulva, and symptoms of mild 
congestive heart failure. The visual fields 
were normal. Serum electrolyte values were 
normal. Serum calcium, phosphorus, and phos- 
phatase values were normal. An insulin toler- 
ince test was normal, and during a 48-how 
fast the lowest blood sugar value obtained 
was 67 mg. per LOO cc. Protein-bound iodine 
vas 7.8 gamma per 100 cc. of serum, and 
radioactive iodine uptake by the thyroid 
was 53% in 48 hours. Acromegaly appeared 
to be inactive, and there was no evidence of 
ecurrent hyperparathyroidism, of islet cell 
denoma, or of hypopituitarism. 
Comment. (Case 3). This patient 
probably had acromegaly for 18 years 
prior to the hospitalizations described 
ibove, and for 12 years before the 
ymptoms suggesting hyperparathy- 
oidism first appeared. There is no sure 
vay, however, of dating either condi- 
ion. Acromegaly historically precede d 
he developme nt of ne phrolithi: isis and 


f bone changes, but whether these 


were due to the hypercalciuria of 
acromegaly or of hyperparathyroidism, 
or to a combination of both, cannot def- 
initely be decided. 

The serum phosphorus values in this 
patient are of interest in having been 
somewhat higher than in the usual case 
of hyperparathyroidism, and somewhat 
lower than in most cases of acro- 
megaly*. The observed value probably 
represents a compromise of the serum 
phosphorus-lowering effect of hyper- 
parathyroidism and the phosphorus- 
elevating effects of acromegaly and the 
post-menopausal state. That the urinary 

calcium values were only moderate ly 
elevated is of interest, in that in both 
acromegaly and hyperparathyroidism, 
hypere: alciuria of a greater degree is of- 
ten noted. 

Since acromegaly was probably 
quiescent at the time of studying this 
patient's sugar metabolism, it is un- 
likely that the insulin-resistance of 
acromegaly was masking hyperinsulin- 
ism from a pancreatic islet cell tumor. 
This is, however, a consideration in 
cases of this type. 


cASE 4. M. S. (MGH #7141024), a 57 
vear-old white housewife, was first admitted 
to the private service of the Massachusetts 
General Hospital in October, 1952, under 
the care of Dr. Fuller Albright. For the pre- 
ceding 4 years she had suffered from a mild 
to moderate watery diarrhea, accompanied 
by decreased appetite, a weight loss of 55 
pounds, and a moderate diminution — in 
strength. During the year preceding admission 
she had been partly incapacitated by pain 
and _ stiffness of the lower extremities, neck, 
and back, and by muscle cramps. Studies 
conducted by the patient’s physician had re- 
vealed) serum chemical findings consistent 
with osteomalacia, and Roentgen-ray films 
showed demineralization of the skeleton. 

Physical examination on admission was 
remarkable only for bilateral ankle edema. 
Blood pressure was 100/70. Urinalysis show- 
ed normal specific gravity, 2 plus albumin, 
and only a few white blood cells per high 
power field. Repeated determinations of ur- 
inary pH were all 6.0 or above. The non- 
protein nitrogen was 35 mg. per 100 cc., and 
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5% of a l-ce. injection of phe nolsuphonphtha 


| excreted in. the 


Was urine in hours, 
minutes 


LOO ex 


with 1O% excretion in the first 15 


Phe serum calcium was 9.5 mg. per 


phosphoru was 1.5 mg. pel LOO and 
serum ilkaling phosphatase Was 7 Bodansky 


units. The serum CQO. contents were 19 and 


25 mEq. per liter, with serum ¢ hlorides of 
96 and 95 ml per liter. Total protein in 
the serum was 6.7 pel LOO \ pro 


tein-bound iodine determination of 6.8 


ybtained 


Cama 


per 100 cc. was Roentgen-ray ex 


amination ot the gastrointe stinal tract 
was remarkable only for disordered motor 
function. Examination showed the stool to be 
normal on one wecasion, but a second. stool 
contained undige sted muscle fibers, and a 


slightly increased total fat, with a normal neu 


tral fat content 
lections contained 
] 
aiciullh 
On the } iSIS OT 


hour urine col 
from ISl to 292 mg. of 


Cwenty-tour 


studies, no definite 


these 
diagnosis coul be mad to explain the chem 
osteomalacia. Had _ the 


sprue, the 


ical findings of serum 


chemical findings been secondary to 


r xpected urine calcium would have been of a 


low value Re hal 


| tubular acidosis was sug 
vested by the svstemic acidosis and the fixed 
urinary pH, but the serum chlorides wer 


not elevated, the ammonia was not low 


and no excess Ol 


urine 


organi ac id Or base was 


found in the urine It was therefore decided 
to treat the icidosis with larg amounts 
of sodium citrate, and to attempt to modify 


the diarrhea by administration of folic acid 
and vitamin B Vitamin D was temporarily 
withheld in order to observe the effect of 


medic wons 
After weeks of treatment, 
cium was still high (181 meg per 


the se 
two urine cal 


hours 


serum CO. content remained low at 21.6 
ng pel liter ind the serum chloride was 
92 mEq. per liter. The diarrhea was un 
changed. The patient was therefore given 
50,000 units of Vitamin D daily, while th 


After 5 


10.5 mg. per 


other medications continued 
weeks, the 
100 ce., serum phosphorus was 3.0 mg. pet 
100 cc., and the alkaline phosphatase 


Bodansky units Bone pain had decreased 


were 


serum ¢ alk Was 
Was 


dramatically 
Despite 

and the occurrence of a 

1953, the 


persistence of mild diarrhea 
pneumonitis in Jan 
uary, 


1993, 


patient was well until June, 
when she was readmitted for study 

At this time she was suffering from an upper 
infection, and had noted decreas- 


2 weeks. 
| 


respiratory 
Physi 
unremarkable this 
midnight of the day of admissior 


ed strength for the 
cal examination 


tine At 


Was 
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the patient appeared to be well, but at 7:00 
a.m. the following day it was noted that she 
was completely movement, al 


though she 


incapable ot 


seemed able to follow movements 


immediately 


with her eves \ nurse sum 
moned a physician, who found the patient 
cle id when he arrived 


Comment. (Case 4). It was thought 
that the immediate cause of death was 
hypokalemia, but a serum potassium 
the time of 


death. Changes in the renal tubules, 


had not been obtained at 


however, were consistent with those 


that have been described with diarrheal 
disease and low serum potassium!''"! 
No other renal abnormality was found 
the 


and 


abnormality of 
tract 


slight evidence of hy persecretion and 


No VTOSS gastro 


intestinal was noted, only 
atrophy were noted microscopically. All 
four parathyroid glands were examined, 
with three being entirely normal. The 
fourth contained an adenoma measur 
ing | mm. in diameter. An adenoma 
was also found in the pancreas. This 
tumor measured 7 cm. in diameter, and 
was entirely composed of alpha cells 
Assay of this tumor at the Banting and 
Best Institute was negative for insulin 
activity. third 


in the thyroid gland, but careful exam 


adenoma was found 
ination of the pituitary revealed only 
an increased number of sparsely gran 
ular basophils, without adenoma for 
mation. 

Whether or not. this had 


hy perparathy roidism remains problem 


patient 


atic. It is conceivable that the com 
bination of Vitamin D lack and hyper 
parathyroidism produced the initially 
observed blood chemical changes, but 
treatment with Vitamin D would then 
have been expected to lead to values 
characteristic of hyperparathyroidism. It 
seems more probable that the tumor 
was too small to. cause clinical change 
The cell type and the negative assay 
would seem to rule out clinical hyper 
As for the thy 
roid adenoma, the incidence of these as 


insulinism in this case. 
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random findings on postmortem exam- 
ination is too great to consider it as 
more than an incidental finding in this 
Discussion. As can be seen in Table 
1. 12 of 28 cases of multiple endocrine 
adenomas involving the pituitary, par- 
athyroids, and pancreatic islets, had 
clinical, operative or necropsy evidence 
on iting all three of these glands. 
In S cases only the pituitary and the 
pare appeared to be involved; 
in 6, only the parathyroids and_ the 
pancreatic islets; and in 2 cases the 
pituitary and the pancreatic islets alone 
were implicated. It is of interest that 
in the 16 cases with evidence of in 
volvement of only two of these endo- 
crine glands, it cannot definitely be 
stated that adenoma of the third gland 
did not exist. In some of these 16 cases, 
involvement of the third gland was not 
evident by clinical study; others, 
neither clinical, necropsy nor operative 
evidence for or against involvement 
was presented. In the 3 cases described 
here, each with known involvement of 
only two endocrine glands, clinical 
studies have been performed which 
seem to rule out involvement of the 
third gland. It seems reasonable to an- 
ticipate involvement of the third gland, 
though present evidence is only in 
ferential that tumor of two of these 
lands indicates potential tumor in the 
third. 
Wermer has suggested that this is so, 
nd that a single genetic abnormality 
responsib le for the adenoma forma- 
on in pituit iry, pari athvroids, and pan- 
‘atic islets; he further suggests that 
e same gene may play a role in the 
ithogenicity of peptic ulcer in these 
itients. He does not venture an ex- 
anation for the occurrence of ade- 
mas of other organs which have been 
scribed in these cases (pineal, bron- 
us, adrenal, thyroid), or for the oc- 
rrence of gastric polyposis in two 


of Underdahl’s patients, but suggests 
that these are more than chance find- 
ings in this syndrome. We would agree 
that a genetic influence is likely in 
the development of adenomas of the 
pituitary, parathyroids, and pancreatic 
islets, but do not believe that the na- 
ture of this influence can be precisely 
defined at this time. We would question 
whether the occurrence of peptic ulcer 
is also to be considered as a genetic 
manifestation, and do not feel that 
there is sufficient evidence to align the 
other adenomas or gastric polyposis 
with this syndrome at present. 

Since first noted by Rogers! in 1946, 
the concomitance of peptic ulcer and 
hyperparathyroidism has been men- 
tioned with some frequency indi- 
vidual case reports. Howard" states 
that 15% of the Johns Hopkins cases of 
hyperparathvroidism have been accom- 
panied by peptic ulcer, and in a re- 
view of 137 cases in our series of pri- 
mary hyperparathyroidism by St. 
Goar', the incidence of probable pep- 
tic shoes was 12.49 (S.S% with Roent- 
gen-ray proof of ulcer). It was not pos- 
sible to ascertain the se quence of events 
in every case, but it has been our im- 
pression that hyperparathvroidism pre- 
cedes ulcer formation, and that ulcer 
therapy cannot be implicated as_ the 
cause of hype rpari athyroidism. Experi- 
mental work in dogs!” suggests that 
parathyroid extracts can cause lesions 
of the gastrointestinal tract, and that 
these are due to hypercalcemia. Fur- 
thermore, it is our impression that cure 
of the hyperparathyroidism — usually 
leads to amelioration or cure of the 
ulcer symptoms. In the cases of mul- 
tiple endocrine tumors, the incidence 
of peptic ulcer is 25%, and in the 7 (of 
28) cases in which peptic ulcer was 
present, hyperparathyroidism or para- 
thyroid adenoma was also described. 
In the families of these patients, how- 
ever, there is also a high incidence of 
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peptic ulcer, and in at least one of 
these individuals, hyperparathyroidism 
has been specifically ruled out by clin 


ical study. 


Since all three of the glands under 
discussion have an effect on the level 
of the serum phosphorus, and since 


both pituitary and pancreas bear di 
rectly on sugar metabolism, the question 
of the possible functional inter-relation 
ship of these tumors is a provocative 
one. On the basis of the present evi- 
dence, the conclusion cannot be drawn 
that the 


functionally 


tumors in this syndrome are 

related. 
commonly 

conditions in the 


The most coincidental 
cases of multiple en 
adenomas which have 


ported are 


docrine been re 


and clinical o1 
necropsy evidence of parathyroid 
adenoma (11 of 28 That the 
increased serum phosphorus in con- 
ditions of high growth hormone 
put, (for example, childhood and acro- 
megaly ) might theoretically be expect- 
ed to stimulate pari athyvroid 
suggests the following 


acromegaly 
Cases 


out- 


activity, 
possible se- 
acromegaly — 2 ) 


serum phosphorus 


quence: |] increased 
decreased se- 
rum calcium » 4 


increased par athv- 
roid requirement 


5) parathyroid hy- 
perplasia and adenoma formation. The 
question therefore arises as to wheth- 
er acromegaly precedes and is the caus- 
ative agent of the parathyroid adenomas 
and hyperparathyroidism. Numerous 
studies in animals given anterior pitui- 
tary extracts have described an increase 
in the size and weight of the parathy- 
roid Results, 
neither consistent nor unequivocal for 
different experimenters and in different 
animals, and 


glands*:!® however, are 


tew studies have been 
reported on the effect of purifled growth 
hormone alone on parathyroid size. 

Pathological examinations of the para- 
thyroids in human cases of acrome galy 

without clinical hyperpar: athyroidism ) 
have, however, been re porte ‘d as show- 
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ing increased parathyroid size, which 
in some instances was more than could 
be attributed to the 


hypertrophy seen in other tissues in 


generalized tissue 
acromegaly®. It is a common beliet that 
adenomas arise more frequently in hy 
perplastic organs, but there is no more 
certainty that this is so in the 
thvroids than that the 
merely In two 
of the there 


were parathyroid adenomas associated 


para 
two conditions 
occur simultaneously 


cases under consideration, 


with hyperplasia; in one of these cases 
in the 
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acromegaly was present other 


it was not. In our series of 


of hyperparathyroidism there was no 


case mm which adenoma occurred to 
gether with hyperplasia 
little 


an increased functional 


There is. furthermore, ason 
that 


requirement 


to assume 
stimulates adenoma for 


mation directly. In prolonged follow 
up of numerous pate nts in whom one 
been 


or more parathyroid glands had 


removed, in which instance the func 


tional requirement of the remaining 


glands might be considered to be in 
creased, hyperparathyroidism recurred 
in only two patients where it was not 
suspected that a second or third aden 


had 


the first operation. In both cases recu 


oma been missed at the time of 


rence was 5 years after the first opera 


tion. and interval blood chemical values 


had been normal. As is well known, in 
rickets 


retention and 


and in renal disease with nitro 


high 


phorus, where the functional require 


gen serum phos 


ment is definitely raised, the parathy 
roids show a secondary hyperplasia 
and not adenoma formation, except 
where adenoma precedes and is th 
cause of the renal disease. 

That hyperparathyroidism with mul 
also occul 


tiple endocrine adenomas 


in conjunction with noneosinophili 


adenomas of the pituitary (and with 


out evidence of pituitary adenoma ) 


also evidence against the parathyroi 
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adenomas being secondary to the func 
tional effects of pituitary hormones. 

Similar doubt arises as to whethe 
there is a functional causation by para 
thyroid adenomas on production of islet 
cell tumors, or vice versa, although ani 
mal studies also suggest a relationship 
hetween these two glands. Houssay> 
has reported in dogs that pancreatec 
tomy causes the serum calcium to fall, 
and that insulin returns the calcium to 
normal. Ellsworth® demonstrated that 
when glucose and insulin administra- 
tion reduce serum phosphorus, there is 
a simultaneous rise in the serum cal 
cium. Since the phosphorus fall is prob 

bly secondary to the formation of glu 

cose-6-phosphate, it is probable that 
the calcium rise results from distu 
bance in solubility product relation 
ships. If any change in parathyroid ac 
tivity were anticipated under these cir 
cumstances, it should be in the direc- 
ion of parathyroid depression secondary 
to the increased serum calcium. There 

no evidence, however, that the para- 
thvroids are involved in the calcium 
changes following pancreatectomy or 
insulin injection. 

Phe same lack of evidence exists for 
implicating pituit and pancres atic 
tumors in any etiologic: il relationship. 

The familial incidence, as illustrated 
by Cases 
h ips the strongest evidence that there is 

genetic factor, rather than that the 
unctional changes produced by tumor 


and 2 in this report, is per- 


one gland predispose to adenoma 
rmiation in the others. 

\ suggestive family history can be 
oted in 4 of the 6 cases reported by 
nderdahl, Woolner, and Black in 
hich the family history was  specifi- 
ily mentioned. One patient, with hy- 
erparathyroidism hyperinsulin- 
m, had a sister who died in coma 
ter having experienced spells of un- 
msciousness. A second patient, with 
entgenologic evidence of intrasellar 


tumor, hyperparathyroidism, duodenal 
ulcer, and suspected hyperinsulinism, 
had a father and a sister with peptic 
ulcer. A third patient with hyperpara- 
thyroidism, peptic ulcer, hypoglycemia, 
and metastatic bronchial adenoma, had 
one brother with renal stones and car- 
cinoma of the tail of the pancreas, and 
« father who had peptic ulcer. The 
fourth of these patients had a chromo- 
phobe adenoma, three parathyroid 
adenomas, multiple islet cell adenomas, 
and peptic ulcer. This patient had 3 
uncles who had died of brain tumor, 
a sister with suspected tumor of the 
pancreas, and a father with duodenal 
ulcer. In the family reported by Werm- 
er, the father had pancreatic tumors 
and peptic ulcer. Each of his 4 daugh- 
ters had a tumor of the pituitary, two 
had definite pancreatic involvement 
and a third had hypoglycemic blood 
sugar levels. Two of the daughters had 
suggestive evidence, and one had _ ne- 
cropsy evidence, of parathyroid aden- 
oma, and three had peptic ulcer. 

It seems reasonable to conclude that 
the occurrence of pituitary, parathy- 
roid, and pancreatic islet cell tumors, 
or any two of these, in the same pa- 
tient, is a genetic phenomenon, and 
not a matter of chance. To this syn- 
drome may possibly be added a_ten- 
deney toward tumors of other organs, 
and associated with it in a large per- 
centage of cases is the appearance of 
peptic ulcer. If a single gene is held 
responsible for the adenomas, patients 
with tumors of two of these glands 
may be expected eventually to develop 
adenoma of the third gk ind. 

In this syndrome, the term “multiple 
endocrine tumors” applies to the coin- 
cidence of pituitary, pi arathyroid, and 
pancres atic adenomas in the same pa- 
tient, and also applies to the multiplic- 
ity of adenomas of the parathyroids or 
of the pancreas. The low incidence of 
more than a single tumor in clinical 
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Lyperparathyroidism, which is 4.9% in 
the Mayo Clinic series'S; and 7.3% inthat 
ol the Massachusetts General Hospital, 
(exclusive of the syndrome under dis- 
cussion and exclusive of cases of pri- 
mary hypertrophy and hyperplasia ) is 
in distinct contrast to the high fre- 
quency of multiple parathyroid aden 
omas in those cases with adenoma of 
pituitary or pancreas. In 14 of the 26 
(53.8% ) 


the parathyroids were involved, more 


cases mentioned here, in which 


than one parathyroid adenoma was 
either definitely or probably present. 
The incidence of multiple pancreatic 
this group the 
incidence in straight-forward cases of 


tumors in relative to 
clinical hyperinsulinism is also striking. 
As pointed out by Underdahl, this ob- 
servation is of particular significance 
for the surgeon, who must anticipate 
the occurrence of multiple tumors of 
when he 
knows that either or both of these and 
the pituitary are involved. Similarly, 
the findings of multiple tumors during 
an operation for either hyperparathy- 


pancreas or parathy roids, 


roidism o1 hyperinsulinism warrants a 


search for disturbance of the othe 


PARATHYROIDS 


AND PANCREATIC. ISLETS 
gland and of the pituitary, even though 
there be little or no 


grounds for on. 


may clinical 


Summary: 1. Two cases of multiple 
parathyroid adenomas are presented in 
a father and daughter. In addition, the 
father had evidence of a pituitary tu 
mor, and the daughter had hyperinsul 
cell adenomas of 


inism and two islet 


the pancreas. 
2. A third case, of acromegaly and 
hyperparathyroidism, is presented. 


3. Case 4, in which a minute para 
thvroid adenoma and a large islet cell 
tumor were found at nec ropsy without 
prior clinical evidence that either was 
functioning, completes the cases of this 
svndrome from the files of the Massa 
chusetts General Hospital. 

1. It is suggested that there is no 
functional etiological relationship be 
tween these tumors, but that their co 
existence is more likely due to undeter 
mined genetic influences 


5. The likelihood of 


than one parathyroid or pancreatic tu 


finding more 


mor in individuals known to have mul 
tiple endocrine adenomas is stressed 
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Tur platelets are the only cellular 
constituents of the blood which are 
known with certainty to participate in 
the clotting reaction. The ervthrocvtes 
and the leukocytes are generally” re- 
garded as having no role either in 
hemostasis or intravascular clotting, al- 
though recently Shinowara'' — and 
Gollub* have reported that these blood 
cells have thromboplastic activity. A 
chance observation that hemolysis ap- 
pears to affect particularly the pro- 
thrombin consumption time, prompted 
in inquiry whether the erythrocytes 
might possess any significant clotting 
activity, and, if they did, whether this 
property might have physiological sig- 
nificance. A study was therefore under- 
taken to determine the effects of hemo- 
lyzed erythrocytes on the clotting of 
ood using the more precise meth- 
ils which have recently been de- 
eloped. 
Methods. Unless otherwise stated, blood 
always collected using silicone-coated 
ringe and needle and was _ transferred to 
t tubes similarly coated. 
PREPARATION OF HEMOLYSATE. Nine val- 
es of blood were mixed with 1 volume of 
1M sodium oxalate and centrifuged at 
100 r.p.m. in an International Clinical Cen- 


This work was supported by a grant (H- 


Wisconsin 


triluge for 5 minutes. The supernatant 
platelet-rich plasma was drawn off and_re- 
placed by an equal volume of physiological 
saline solution. The mixture was again cen- 
trifuged at 1,000 r.p.m. for 5 minutes and the 
supernatant fluid removed and again replaced 
with fresh saline. This process was repeated 3 
more times, but the speed of centrifugation 
increased to 2,000 r.p.m. and the time to 20 
minutes. As much of the buffy layer was 
removed as possible. The packed red cells 
were re-suspended in a volume of saline equal 
to that of the original plasma and kept at 
-20° C. for 12 hours and then thawed, 
whereupon complete hemolysis occurred. 
PREPARATION OF THROMBOPLASTINOGEN, 
Ninety cubic centimeters of normal human 
blood were mixed with 10 cc. of 0.1M sodium 
oxalate and after chilling in an ice bath were 
centrifuged at 4,000 r.p.m. for 20 minutes. 
The plasma was carefully removed and mixed 
with tricalcium phosphate. For this a 0.012M 
Cas (PO,)> suspension equal in volume to 
that of the plasma was centrifuged to pack 
the reagent, and thus allow the removal of 
the water. The mixture was centrifuged at 
1,000 r.p.m. in an angle centrifuge for 20 
minutes. The supernatant plasma was trans- 
ferred to another centrifuge tube and centri- 
fuged at 12,000 r.p.m. in a Sorvall-superspeed 
Centrifuge for one hour to remove traces of 
tricalcium phosphate and ylatelet fragments. 
The deprothrombinized was mixed 
with 10 volumes of distilled water and cooled 
to 2° C. in an ice bath. A slow stream of 
carbon dioxide was bubbled through the solu- 


1612 C7) from the National Heart Institute, 


tional Institutes of Health, United States Public Health Service, and by a fund from Difco 


oratories, Detroit, Michigan. 


( 207 ) 


QUICK, 


Che 


thromboplastinogen 


minutes which 


precipitate, 
consisted mainly ind 
fibrinogen with a small quantity of labile fa 
ked treed of 


it liquid and dissolved in 0.85 


tor, was pac by centrifugation, 


the supernata 


sodium chloride ind brought to volume 
equal to one-tenth of that of the plasma from 
which it was prepared 

PROTHROMBIN CONSUMPTION TEST. The pro 
cedure was out as previously out 
lined® with certain modifications to meet the 
requirements f the present experiment 
Either nati p! isma or whole blood was 
used In testin the ictivitv of hemolysate 
QO.) of the preparation was added. either 
to L ce plasma or to 2 ce. of blood. The 
nixture Was place 1 in a water bath at 37° ¢ 
Exactly 15 iutes after the formation of a 
solid clot, the tube was centrifuged at 2.000 


rABLE 1 rHE EFFECT OF HEMOLYSATI 
OF PLATELET-POOR AND 
Platelet-poor plasma A 
( 
rich \ 
( 
Her olvsate, if prepared from hemoph 
p.m ninute ind placed 


the water bath. The prothrombin time of the 


determined by the standard 


erunt Was pre 
cedure using deprothrombinized rabbit pla 
as the source of fibrinogen labik 
tactor 45 minutes atter centrifuging 
PLATELET-FREE PLASMA. Blood was centri 
fuged at 10,000 r.p.m. for 30 minutes at re 


trigerator te mperature in a Sorvall Supe rspeed 


Angle 
not entirely platelet-free, 


Centrituge The plasma obtained was 


but no pl itelet effect 


was ck monsti ible 
Results. When a standardized solu 
tion of hemolyzed erythrocytes was 


added to normal human plasma from 
which the platelets had been removed 
by centrifugation, a high consumption 
of prothrombin occurred as shown by 
the prolonged prothrombin time of 
Table 1). 


the same results were obtained when 


the serum Since essentially 
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the hemolysate was added to platelet 
rich plasma, it seems certain that the 
ervthrocyte clotting factor acts ince 
pendently ot platelets 

The prolonged prothrombin time. of 
ot 


prothrombin and not to a lack of the 


the serum is due to a true decrease 
principle which is variously designated 
as stable factor, S.P.C.A 
and Factor VIL. Thus, normal plasma 


ad 


corrected 


proconve rtin 


to which the hemolvsate had been 


ded 


the prothrombin time of the plasma ot 


vielded a serum which 


a patient with a congenital deficiency 


of the stable factor The addition of 
ON THE PROTHROMBIN CONSUMPTION 
PLATELET-RICH PLASMA 
Prot} n( 
] 
With Hh 
if ( 
127 
105 
110 
125 25 
140 233 
i he 
0.1 cc. of the serum to 1 ec. of the pa 
tient’s plasma reduced the prothrombin 
time from 43 seconds to a normal of 12 


as did serum obtained 


blood Table 


2 In this presentation a detailed dis 


seconds exactly 
from untreated normal 
cussion of this clinical condition is not 
warranted, but the procedure used is 
currently employed to distinguish hy 
poprothrombinemia from stable factor 
deficiency 

Since _ it in earlier 
studies®:!" that a platelet extract doe 
not bring about consumption of pro 


was shown 


thrombin when added to plasma that 
has been in contact only with silicon 
surface, because under such condition 
the thromboplastinogen remains in ai 
inactive state, it seemed important te 
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ascertain Whether hemolysate behaved 
similar to platelet extract. The results 
recorded in Table 3 show that the ac 
tion of hemolysate is entirely different. 
The serum obtained from plasma kept 
in a silicone-coated container had a 
prothrombin time of 60 seconds if clot- 
ted with hemolysate, but only 12 sec 
onds with platelets alone. These find- 
ings clearly differentiate the clotting 


activity of hemolysate from that of 


TABLE 2. THE “STABLE FACTOR” ACTI 
WHICH HEMOLYSATE WAS AD 


lye nt Added to Stabl 


Factor Deficient 
Plasma* 
None 
Normal serum 
Hemolysate serum 
Stable factor 
Hemolvsate 
The plasma was obtained from a patient who 
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philiacs was tested. The results record- 
ed in Table 4 strikingly demonstrate 
that the addition of hemolysate to the 
blood of severe hemophiliacs caused 
almost no consumption of prothrombin. 
Interestingly, when the thromboplastin- 
ogen concentration was depressed by 
a circulating anticoagulant’, the activ- 
itv of hemolysate was, as in true hemo- 
philic blood, also almost entirely ab- 
sent. These findings supply strong evi- 


VITY OF SERUM OBTAINED FROM BLOOD 
DED BEFORE CLOTTING OCCURRED 


Prothrombin 


{mount Added, Time, 
0.01 12 
O01 12 
0.01 12 
0.01 5 
has a congenitally prolonged prothrombin time which 


orresponds to stable factor deficiency. One cc. of plasma was used in each test 


Phe stable factor wa's prepared according to the 
The serum from the blood to which hemolysate 


rABLE 38. THE INFLUENCE OF SUR 
CLOTTING ACTIVITY OF HEMOI 


method of Koller 


had been added, had a prothrombin time of 110 see 


FACE (GLASS AND SILICONE) ON THE 


LYSATE WHEN ADDED TO PLASMA 


Prothrombin Consu mption Time 


With Hemolysate 


Silicone, 
Platelet-rich plasma A 3 


latelets. Obviously, the hemolvsate, 
nlike the platelets, can bring about 
marked consumption of prothrombin 
en when the thromboplastinogen is 
it activated by thrombin. It remained 
be determined whether hemolysate 
d, like rabbit brain extract, the abil- 
to cause prothrombin consumption 
the absence or severe depletion of 
tlromboplastinogen. For this experi- 
nt, the effect on prothrombin con- 
simption of hemolysate added to 
mophilic plasma from severe hemo- 


tdded Control 
Glass. Nilicone, Glass. 
sec 
113 12 21 
125 12 25 


dence for the conclusion that throm- 
boplastinogen is required in order for 
the hemolysate to develop its activity. 
Only a minute amount of thromboplas- 
tinogen, however, is needed to aug- 
ment markedly the hemolysate’s capa- 
city to increase the consumption of 
prothrombin significantly, as seen in 
Table 6. This is important since the 
little thromboplastinogen that occurs in 
the blood of mild hemophiliacs is suffi- 
cient to accentuate the action of the 
hemolysate as measured by the pro- 
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hat 
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thrombin consumption test. This is il- 
lustrated by patients 6, 7. and 8 of 


Table 4. 

Since it had been observed repeat 
edly that the prothrombin consumption 
time in mild hemophilia is invariably 
longer in the serum from clotted whole 
blood than from platelet-rich plasma‘, 
it seemed probable that the escape of 


a small amount of the erythrocyte fac- 
tor might occur and account for this 
difference. The results given in Table 


5 supply evidence in support for this 


explanation When a minute amount of 
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quantity of the erythrocyte factor es- 
capes from the ce I] and enters into the 
clotting Interestingly, 
philic erythrocytes were found to con 
tain 


reaction. hemo 
as much of this clotting factor as 
did the cells from normal subjects. 


When the added_ to 


normal plasma, it causes a greater con 


hemolysate is 


sumption of prothrombin than when 
blood. 


that the erythrocyte 


added to whole thus suggesting, 


may not only give 
the clotting factor as it apparently does 
in hemophili¢ blood, but may also per 


haps remove it when the concentration 


rABLE 4 THE EFFECT ON PROTHROMBIN CONSUMPTION WHEN HEMOLYSATE WAS 
ADDED TO THE BLOOD OR PLASMA OF SEVERE AND MILD HEMOPHILIAC: 
Prothrombin (‘onsu m ptron ] 
Hath Thrombo- 
Clottir hy plastin Heated 
Tim Blood. fo 60° € Hen ly ale, 
Subject mu 
Hemophiliac* 1 18 8 8 8 
2 50 8 
3 25 9 9! 11 
5 80 11 
6 19 10 113 21 
7 17 11 10) 29 
8 20 10 19 
Hemophilia- 9 54 9 9 Q! 
like** 
* The first 5 cases were severe while the remaining three were mild 
** The hemophilia-like disease was caused by a circulating anticoagulant which depressed the 


thromboplastinogen concentration to a very low level 


a potent thromboplastinogen prepara 
tion was added to hemophilic blood, a 


small but significant increase in pro- 
thrombin consumption occurred. in 
addition to the minute amount of 
thromboplastinogen, hemolysate was 


added, the consumption of prothrom- 
bin was markedly increased. Obv iously, 
the thrombopl: istinogen greatly poten- 
tiated the factor. 

The poor prothrombin consumption 
observed when platelet-rich plasma of 
a very mild hemophiliac clots while. 
pars adoxic: ally, fairly good consumption 
is observed when the whole blood is 
clotted, clearly suggests that a small 


hemolysate 


Whether this removal 
; by adsorption to the surface of the 
to other 
mechanism remains to be determined 

From the results recorded in Table 6 
it that rabbit brain 
tract like the hemolysate causes a fairly 
high consumption ‘of prothrombin | it 
but it 
causes a high consumption in hemo 
philic blood whereas hemolysate 
not. Significantly, when rabbit  brai 
extract is heated to 60° C., it can n 
longer bring about prothrombin con 
sumption in hemophilic blood. Thus 
rabbit brain extract heated to 60° C 


m blood IS high. 


or is due some 


can be seen eX 


normal blood or plasma, alse 


doe 


~z 
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platelet extract, and hemolysate require 
thromboplastinogen for their activity. 
The first two can react with thrombo- 
plastinogen only after it has been acti- 
vated by thrombin, whereas, hemoly- 
sute can act directly with it. 


PrABLE 5 
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when added to plasma from severe 
hemophiliacs. Thus, it cannot act inde- 
pendently of thromboplastinogen, 
which differentiates it from tissue 
thromboplastin such as rabbit brain 
extract. Hemolysate and_ platelet  ex- 


PHE EFFECT ON THE PROTHROMBIN CONSUMPTION TIME INDUCED BY 


ADDING INCREASING AMOUNTS OF THROMBOPLASTINOGEN TO HEMOPHILIC 


PLASMA CONTAINING A FIXED QUAN’ 


tmount of Thromboplastinogen 


OF HEMOLYSATE 


Prothrombin 
Clotting Consumption 


{dded to 1 cc. Hemophilic Plasma — Time, Time, 

Containing 0.1 ce, He molysate min sec 
0 +0) 9 
0 OO? ce 5 20 
0 004 cc 5 37 
0 006 cc 7) 53 
0 OO8 cc 67 
0 O10 ce. SS 


Che hemophilic plasma was obtained by high centrifugation, 


When 0.01 cc. of thromboplastinogen 


ind 0 1 ce. platelet extract were added to hemophilic plasma, a prothrombin consumption time of 15 


seconds was obtained 


TABLE 6 


\ COMPARISON OF THE EFFECT ON PROTHROMBIN CONSUMPTION TIME 


OF HEMOLYSATE, RABBIT BRAIN THROMBOPLASTIN HEATED TO 50° C. AND TO 
60° C. WHEN ADDED TO NORMAL AND TO HEMOPHILIC WHOLE BLOOD AND 


rO PLASMA 
Whole Blood 


Prothrombin 
Consum ption 


(‘lotting Time 7 
Hemo- 
Vormal, philic, Normal, 
mii min 
16 65 $1 
Rabbit brain (50° ¢ l 3 167 
Hemolvsate 7 18 62 


Plasma 


Prothrombin 
Consumption 


"ime Clotting Time Time 
Hemo- Hemo- Hemo- 
philic, Normal, philic, Normal, philic, 

sec min min see. sec. 
8} 10 $5 17 8} 

22 1} 1} 152 20 
8} 2 1} 36 8} 
8} 7 25 112 8} 


These results are a composite of determinations done on the bloods of 15 normal subjects and 3 severe 


emophiliacs 


lhe plasma was obtained by centrifuging blood at 2,000 r.p.m. for 20 minutes. 


* Rabbit brain extracts were incubated at 50° C 


and at 60° C. for 20 minutes. In the test 0.05 ec. 


is added to 2 ce. of whole blood or to 1 ce of plasma. 


Discussion. The data obtained in the 
resent study establishes the presence 
a clotting factor in the hemolysate 
hich is prepared from washed human 
crythrocytes. This clotting factor 
causes a high consumption of pro- 
thrombin when added to highly centri- 
l.ged normal plasma, but is inactive 


tract resemble each other in that both 
require thromboplastinogen, but  cur- 
iously, hemolysate can act directly with 
this agent, whereas, it must first be 
activated by thrombin before it reacts 
with platelets. 

The existence of a clotting factor in 
the erythrocyte does not necessarily 
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mean that these cells play an essential 
role in the physiological clotting mech- 
anism, but the possibility that they may 
can not be ignored. In test tube clotting 
the ervth 
tor the 
formation of thrombin or the clotting 


it seems quite certain that 


rocvtes are not essential either 
of fibrinogen, for one cannot detect any 
significant difference between the clot- 
ting of whole blood or of platelet-rich 
Pennell! 


morphological altera 


plasma Interestingly, noted 
characteristic 
erythrocytes Iving in contact 
with plate lets, which he called “platelet- 
red cell 


This action of 


tion of 


conjugation phenomenon. 
platelets he found absent in hemophilic 
blood smears. The MmeanmMe of these ob 
but vy may 
perhaps ev ntually serve to elucidate a 


servations is not clear, they 
new facet of the clotting mechanism. 

Phe 
erythrocytes in blood clotting awaits 
further experimental studies, but the 
of this clotting 
is already apparent. As pointed 


theoretical significance of the 


practical importance 
tactol 
out, the prothrombin consumption in 
very mild hemophilia is normal when 
the test is carried out by clotting whole 
blood. This false normal finding may 
result in failure to make the correct 
diagnosis. Since platelet-rich plasma of 
mild hemophiliacs vields serum 
which has a prothrombin time of 12 
seconds or less, it is a much more re 
liable test, a fact which has been pre 
viously emphasized", although the rea- 
son for it was not known. Now it seems 
lairly certain that the small amount of 
the clotting factor from the erythrocyte 
is sufficient to make the prothrombin 
consumption time normal and_ thus 
vitiates the test as applied to whole 
blood for the diagnosis of mild hemo- 
philia The recognition of the neces 
sity of doing the prothrombin consump- 
tion test on platelet-rich plasma for the 


diagnosis of mild hemophilia, has def- 
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initely the reliablity of 
the test. 


The liberation of a minute amount of 


strengthened 


the clotting factor from erythrocytes 
without gross signs of hemolysis mary 
account for other observations which 
have been puzzling. It is commonly ob 
that 
mixed, the clotting time is almost in 
variably shorter than that of either of 
the likely that al 


though the bloods may be matched as 


served when two bloods are 


two bloods. It. is 
to major types, enough incompatibility 
slight 
thereby liberating enough of the clot 


exists to Cause very hemolysis 
ting factor to shorten the clotting time 


of the mixed blood. This may be signi 


ficant when mixing two hemophilic 
bloods. The fact that 
a more rapid clotting time than either 
to the liberation 


of the ervthrocyte clotting tactor, and 


the mixture has 


mav be due entirely 


not to a mutual correction of the two 
bloods which is apt to be explained 
by postulating different types of hemo 
philia. 

Since the ervthrocyte clotting factor 
has properties distinct from that of 
tissue thromboplastin, a contamination 
of the latter with blood is likely to in 
troduce certain possible errors. Since: 
rabbit brain caretully cleared of blood 
vessels is practically bloodless. whereas 
lung extract is usually grossly contam 
inated with blood, the former shoul 
be the 
discriminating 


more satisfactory reagent for 


research and this ap 
pears to be gradually realized exper 
mentally. 

As long as the erythrocytes remai 
intact, little of the clotting factor 
apt to be liberated into the blood an 
whatever small amount is released 
probably innocuous. A much more se 
ious situation may perhaps arise, how 
ever, when massive hemolysis occur 
The large amount of clotting fact 
that is set free will theoretically rea 
with thromboplastinogen, thereby init 
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ating the clotting reaction. Since such 
clotting occurs in a vascular system 


with normal endothelium, a massive 
clot such as may be formed in phlebo- 
thrombosis is unlikely since in the lat- 
ter, the extensive clot depends on. its 
attachment to the vessel wall and a 
progressive growth®. It is more prob- 
able that the erythrocyte clotting fac- 
tor will cause small thrombi which 
lodge in the various capillary beds. 
While the serious consequences of 
massive hemolysis such as is produced 
by the transfusion — of incompatible 
erythrocytes is well-recognized, no sat- 
istactory explanation has been given 
why hemolysis brings about such a 
severe reaction. It is unlikely that the 
freed hemoglobin — is responsible. It 
is possible that the clotting factor, 
which we have demonstrated to be in 
the erythrocyte and is liberated when 
the red cell disintegrates, may be the 
igent responsible for the toxic manifes- 
tations observed in the various condi- 
tions in which hemolysis occurs. This 
problem is now being investigated. If 
it can be established, that the erythro- 
cyte factor is the specific agent that 
produces the toxic symptoms, the im- 
nediate treatment would logically be 
the intravenous injection of heparin to 
top the intravascular clotting. 
The discovery that the erythrocyte 
ontains a clotting factor c: ipable of 
cting directly with thromboplastino- 
en as it exists in the blood furnishes 
he first record of an agent present in 
ood which theoretically may initiate 
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the clotting reaction. It should be em- 
phasized, however, that hemolysate has 
very little influence on the one-stage 
prothrombin time, therefore, has little 
thromboplastic activity according to the 
generally accepted concept. Further- 
more, prothrombin consumption does 
not necessarily mean utilization, that is, 
conversion to thrombin. Since lysed 
platelets cannot react with thrombo- 
plastinogen until the latter has been 
activated by thrombin', the means 
whereby thrombin is supplied is of 
great importance. Whether intravascu- 
lar hemolysis can bring about the pro- 
duction of sufficient thrombin to initiate 
the chain reaction of coagulation re- 
mains to be determined. 

Summary. The erythrocytes contain 
a clotting factor which is characterized 
by the high consumption of prothrom- 
bin that it induces when added to nor- 
mal platelet-free plasma. Its action is 
independent of platelets but it requires 
thromboplastinogen for its — activity. 
When added to blood from severe he- 
mophiliacs, it has no demonstrable ac- 
tivity because such blood lacks throm- 
bopl: istinogen. In verv mild he mophilia, 
the slight escape of this clotting factor 
from erythrocytes may bring the con- 
sumption of prothrombin time into the 
normal range; therefore, the test is 
more reliable diagnostically when car- 
ried out on platelet-rich plasma than 
en whole blood. The physiological sig- 
nificance of the clotting factor in eryth- 
rocytes rem: iins to be de ‘termined. 
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IDEALLY, an orally administered diu- 
1etic should possess a high degree of 
diuretic potency with minimal local or 
systemic toxicity. To date all oral di- 
uretics have been unable to meet these 
criteria because of local gastrointestinal 
irritation. The intensity of local 
action has been out of proportion to 
effectiveness. A 
diuretic, free from local irritation and 
utilizing different renal physiological 
mechanisms, has recently become avail- 


this 


the diuretic new oral 


able®*'". The purpose of this paper is 
to compare the diuretic 
of Diamox®® with that of Thiomerin. 

Diamox, an oral diuretic known as 


effectiveness 


6063 or 2-acetylamino-1,3,4-thiadiazole- 
5-sulfonamide, promotes the renal ex- 
cretion of base, namely sodium and 
potassium, by inhibiting the action of 
carbonic anhydrase in the renal tu- 
bules. Normally this enzyme catalyzes 
carbonic 

the reaction of CO. H.O . 
anhydrase 


HCO, (see Fig. 1) 
the 


H.CO 
The H- 


Aide d by 


4 


ions liberated in renal 
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tubule cells are then either excreted 


into the tubule lumen where they are 
exchanged for Na+ ions in the alkaline 
glomerular filtrate, or the H4 
combine with NH, in the renal tubule 
lumen and are excreted as NH,4 
The net 
ions, lib 


ions 


ions 
in exchange for Na+ ions. 
effect is the exchange of H-4 
erated by the tubule 


Na+ ions in glomerular 


cells, for 
filtrate 
ions and the 


renal 
the 
with the excretion of H- 
reabsorption of Na+- ions* 
With Diamox therapy, the action of 


anhvdrase_ is 


carbonic inhibited. Dia 
mox decreases the exchange of H-4 
ions for Na+ ions both directly and 


via the ammonia cvcle. The net effect 


here is that fewer H+ ions are liber 
ated in the renal tubule cells; fewer 
H+ ions are available for excretion 
into the renal tubule lumen and, there 
fore, fewer Na+ ions are reabsorbed 


from the alkaline glomerular filtrate 
Most of 
the 
excretion of 


is then excreted 
alkaline. The 


the sodium carries water 


the sodium 


and urine becomes 


a grant from the National Heart Institute (No. 302). 


°° Adequate supplies of Diamox and Diamox placebos were provided by the Lederle Labora 


tories Division of the American Cyanamid Company through the 


Gallagher 
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courtesy ot Dr. 
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ith it and 


diuresis results. Because 
ions normally compete with H4 
ions tor excretion via the same tubular 


mechanism, Diamox therapy causes an 
increased excretion of K+ ions! 
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other than those prescribed at the clinic. 
Digitalis, diet, activity and the like were 
unaltered prior to or during the study. The 
eflects of weather were partially eliminated 
by extending the program over a 6-month 
period (from August, 1953, through Janu- 
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1.—Renal mechanisms for the reabsorption of sodium with and without carbonic 
anhydrase inhibitor. 
48 Hour LB Hour 
WEEK THIOMERIN Weight loss WEEX DI AMOX Weight Loss P 
Mean S.D. Mean 
1 0.5 ce - Monday | 0.25 lbs. | 1.211 250 mg. Mon., Tues | 1.3 lbs.| 1.637 [y,02 
2 1.0 cc - Monday | 0.98 lbs. | 2.0 500 mg. Mon., Tues | 2,3 lbs.| 1.543 |>,02 
3 1.5 ce - Monday | 1,5 lbs. | 2,623 750 mg. Mon,, Tues | 2,2 lbs.| 2.149 0.2 
4 2.0 cc = Monday | 1.9 lbs 1.398 


1000 mg. Mon., Tues | 2.4 Ibs.| 1.405 |, 02 


yA Dosage 


Materials and 
latory cardiac 
ise they requi 


ry week to 


e instructed 


schedule, mean 48-hour weight loss, standard deviations and probabilities. 


Methods*. Twenty-five am- 
patients were selected be- 
red at least a 2 cc. mercur- 
injection or ammonium chloride, or both, 
maintain “dry” weight and 
re willing to cooperate in the study. They 
not to take any diuretics 


ary, 1954). One-half of the group was first 
started on Diamox while the other half re- 
ceived Thiomerin (see Fig. 2). The pa- 
tients on Diamox received a placebo injection 
while the patients on Thiomerin received a 
Diamox placebo. The dosage of Thiomerin 
progressed from 0.5 ec., 1.0 ec., 1.5 ec. and 
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0 CARDILLO, MULLIN, 
2.0 ce. during a 4-week period. The Diamox 
dosage range d from 250 me¢., 500 750 
me. and LOOO mg. from the first through 
the fourth week At the end of 4. weeks 
the 2 groups were reversed. In this way, it 


was possible to vary the both diu 


dosage ot 


retics, record the re sultant {S-hour weight loss 
and ther to compare the results obtained 
by the various dosages Phe patients wert 
seen twice weekly for 8 weeks. Every Mon 


lay, they were examined and weighed by a 


physician en an injection and a supply ot 


pills Neither the patient nor the nurses knew 


SCHIFFER, LYONS: 


Duri 
gressive amounts of Thiomerin (0.5 cc., 


iw the 4-week period on pro 
the mean 
18-hour weight losses were 0.25, 0.98 
The 


mean weight loss increased in a direct 


> cc. and 2.0 cc.) 
1.5 and 1.9 pounds respectively 


linear relationship with progressive 
amounts of Thiomerin. The majority of 
patients lost less than two pounds pet 
18-hour period while on Thiomerin 


With increasing dosages of Dia 


THIOMERIN |IDAY PER WEEK 


lOce 


500 mg 


2O ce 


+ 


750 mg mg 


DAILY DIAMOX FOR 2 DAYS PER WEEK 


whether the injection or the pill was the 
O5ce 
+ 
25. 
a ' 
> 
lO 
> 
0.5 
00 
250mg 
Dosace response 
laceb the patients were weighed again on 
Wednesday by the same physician using the 
This was repeated each week 
Whe patients were treated for 2 days out of 
7. In the remaining 5 davs, they were per 
nitted — te iin weight for the next week's 
tudy 
Results. Twenty-five patients wer 


studied ind dosage-response CuUrVeS 
were plotted using the mean weight 
loss per group, per 45 hours on varying 
dosages of Thiomerin and varying dos 
ages of Diamox. From inspection of 


the graph in Fig. 3, one can see that 


Curves 


for Diamox ind nerin 


mox (250 mg., 500 mg., 750 mg. and L000 


mg.) the mean 48-hour weight losses 
were 1.3, 2.3, 2.2 and 2.4 pounds re 


spectively. Above the 250 mg. dosag 
no further increase in the mean 48-hour 
weight loss was observed. The major 
ity of patients lost more than 2 pound 
per 48-hour period while on Diamox 

Toxicity. On Diamox, 3 patients out 
of 25 showed -transient mild numbness 
and tingling of fingers and toes. Toxi 
symptoms were not bothersome an 
never required reducing the dosage o 
stopping the dr None of the 2 


ay 
1g. 


10% 
a9 
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patients showed toxic symptoms while 2. A favorable dosage-response curve 
on Thiomerin. is described comparing varying dos- 


Conclusions. 1. Diamox, a carbonic ages of Thiomerin and Diamox with 
anhydrase inhibitor, is an effective oral the resultant 48-hour weight loss pro- 
diuretic. It possesses a high degree of — duced by each drug. 
diuretic potency without any local irri 3. Thiomerin produced a_ typical 
tation and only minimal systemic — linear response while Diamox gave a 
toxicity uniform response above a 250-mg. dose. 
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(From the Department of Surgery, Veterans 
CaRbDIOSPASM is the term’ most 


widely used to indicate a clinical syn- 
drome associated with dilatation or ob- 


struction of the esophagus, or both. A 
number of other names have been ap- 
plied to this condition, and in most a 
theory of pathogenesis is implied or a 
Other 
terms used are megaesophagus, simple 


common finding emphasized. 
ectasia, achalasia, phrenospasm, dys- 
tonia, and idiopathic dilatation. 

It was von Mikulicz'? who, in 1882, 
proposed the term “cardiospasm”. In 
1888, Einhorn’ described the condition 
in excellent fashion and suggested that 
it was due to impairment of the nor- 
mal reflex relaxation of the cardiac 
sphincter during the act of swallowing. 
Hurst'', in 1913, proposed the term 
“achalasia”, which indicated 
He credits the coinage 
of the term to Sir Cooper Perry. This 


“absence 
of relaxation”. 
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author noted that there was no hyper 
trophy of the lower esophageal muscu 
lature and, therefore, true spasm was 
not present. He suggested that this was 
due to a disturbance of Auerbach’s 
plexuses. G. W. Rake*®, in 1926, found 
such a disturbance but did not believe 
that this was the primary cause. 

The similarity between this diseas« 
ond Hirschsprung’s disease suggested 
to Hacker® the term 


esophagus’. Wangensteen**, 


von mega 


195] 
proposed the term “dystonia”, indicat 


ing the neuromuscular imbalance of a 
hypertonic distal segment and atonic 


upper esophagus. 

Two hundred and seventy-five years 
ago, Thomas Willis*® described a case 
cf cardiospasm and treated the patient 
for 15 years by means of a whale bon« 
dilator. Purton?® presented a report of! 


a case, in 1821, which indicated that 
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the condition was recognized at that 
time, and there have been many such 
presentations since. Despite the fact 
that there is a fairly voluminous litera- 
ture on the subject, we know little 
more of the cause of cardiospasm to- 
day than in Thomas Willis’ time. For 
the sake of Peters we present the land- 
marks in the history relating to cardio- 
spasm in the following table. 


PABLE LANDMARKS IN THE 


genital The studies of 
Cross*, however, which were made 
upon specimens of cases from cardio- 
spasm, have demonstrated deficiencies 
in the myenteric plexuses, not only in 
the distal esophagus, but throughout 
all levels. This differs from congenital 
megacolon where the deficiency of the 
myenteric plexus is a local one. In our 
own series of cases of cardiospasm, we 


HISTORY OF CARDIOSPASM 


Willis 1679 First case report of idiopathic obstruction of esophagus. (Success- 
fully treated by dilatation since 1664 

Hoffman 1738 Described esophageal spasm in his “de spasmis gulae inferioris et 
de nausea” 

Purton report of idiopathic dilatation of the esophagus 

Abercrombie 1828 Described the condition in studies on gastric pathology 

Hannay 1833) Case report of idiopathic esophageal dilatation 

Malrustens 1841 Case report of idiopathic esophageal dilatation 

Zenker and von 18760 Collected 17 cases from the literature; coined term “simple ectasia”’ 

Ziemssen 

von Mikulicz'? © 1882 Demonstrated absence of organic obstruction and proposed term 
“cardiospasm 

Meltzer IS88 -Re-emphasized lack of organic obstruction 

Kinhorn 1888 Suggested absence of normal relaxation of sphincter 


lhaeding quotes 1896-9 Investigated the condition with tubes, wires and lead shot. 


Wegele; Straus: 


and Lindeman 


Neumann 1900 Analyzed 70 cases reported in the literature 

Mikulicz 1904 Proposed manual (transgastric) dilatation of cardiac sphincter. 

von Hacker 1906 Suggested term “mega-esophagus”. (Quoted by Finkelstein. 

Plummer 1908 — Reported 40 cases from Mayo Clinic 

Wendel 1910 ~~ Longitudinal incision with transverse closure (after Heinecke- 
Mikulicz pyloroplasty). 

Plummet 1912. Reported 91 cases from Mayo Clinic. 

Hevrovsk 1918 Side to side anastomosis between stomach and dilated esophagus. 

Hurst 1913 Advanced term “achalasia”. Credited coinage to Sir Cooper Perry. 

Heller’ 1918) _Extramucosal esophagocardiomyotomy 

Plummer and 1921 Reported 301 cases from the Mayo Clinic 

Vinson 

Jackson 1922 Coined term “‘phrenoesophagospasm” 

Rake” 1926 Deseribed changes in Auerbach’'s plexus in one case 

Knight 1938 Suggested three types: achalasia, cardiospasm and hypertrophic 
cardia stenosis. Suggested sympathectomy for first two types. 

Wangensteen”* 1951 Suggested term “dystonia”, and proposed esophagogastrectom) 


and pyloroplasty. 


The etiology and pathogenesis of 
rdiospasm are not understood. The 
ct that many theories of pathogen- 
is have been presented indicated that 
ere there is a lack of complete and 
und proof for any of them. Many au- 
ors have assumed that there is a 
turbance of Auerbach’s plexus in the 
phagus and have likened the situa- 
tion to that seen in megacolon of con- 


found the myenteric plexus to be pres- 
ent in all our specimens. We were, how- 
ever, unable to tell whether these were 
less abundant than normal, since we 
had no good base line for the normal. 
Several authors reported degenerative 
an inflammatory chang. . in the myen- 
teric Inflammatory chang- 
es are not uncommon in the esophagus 
in achalasia, and degenerative or in- 


i 
AS 
as 
is 
1d 
vi 
ed 
ra 
5] 
at 
“ars 
ent 
om 

of 

hat 


flammatory changes in the plexus may 
well be nothing more than a reflec- 
tion of the inflammation so commonly 
seen 

The similarity between cardiospasm, 
pyloric stenosis and Hirschsprung’s dis 
ease IS lie scapable, and it has been 
noted® that two or even all three of 
these conditions may coexist the 
same patient The successes met by ex 
tramucosal mvyotomy in the treatment 
of both cardiospasm and pyloric steno 
sis point up the similarity. This reason 
ing has been applied to other situa 
tions of muscular dystonia. With ques 
tionabl SUCCESS, extramucosal mvotomy\ 
has been tried for megacolon, biliary 
dyskinesia, and congenital ureterecta 

Since there is a definite spastic ele 
ment at some time or other associated 
with this condition it is reasonable to 
assume that overaction of the sympa- 
thetic nerve supply to the cardia might 
play an important role. In 1934 
Knight'* carried out experimental stud 
ies which he felt supported the theory 
that cardiospasm is due to overactivit 
of the sympathetic nerve supply and 
applied these findings to patients suf 
fering from cardiospasm without much 
success. It has been pointed out by 
Mitchell'® that Knight's operative pro 
cedure was too limited to be effective. 
And it is well known that the antispas 
modic drugs have little beneficial ef- 
fect on this condition. 

This disorder has been considered by 
some as a congenital deformity?! and 
has also been thought to be psycho 
neurotic in origin. Contraction of the 
cardia in very young infants is not 
likely to represent cardiospasm, even 
though it has been reported’ in young 
children. Psychoneurosis is not an as- 
sociated condition in most cases, so 
that it is not likely to have anything 
to do with the etiology in general. 
Nutritional deficiency has been sug 
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gested as an etiological possibility’, but 
here again it is not regularly an asso 
ciated condition. Therefore it is not 
likely to be an etiological factor in the 


usual Case 


The term idiopathic dilatation of 
the esophagus” used over one hundred 
vears ago appears to be the best pos 
sible designation*> for this condition 
since it more accurately reflects our 
present understanding of this disease 

Cardiospasm Is portedly seen more 
commonly in temales than males. The 
onset ol symptoms may be at any age 
though most patients present them 
lor 4th decade 


Quite a number of cases occurring it 


selves during the 3r 
infancy or childhood have been re 
ported 

The outstanding pathologic changes 
are: narrowing of the distal esophagus 
with = dilatation hypertrophy — and 
lenethening of the remainder. The con 
stricted portion can be of  varviny 
length and lies just above, rather than 
immediately at the cardiac orifice. The 
stenotic area need not be directly at 
the level of the diaphragmatic hiatus 
though frequently it is in close asso 
ciation therewith. This constricted por 
tion is of normal or less than normal 
thickness, whereas the proximal dilated 
esophagus tends to contain hypertro 
phic musculature 

Long-standing dilatation leads t 
secondary tortuosity so that the esoph 
agus may assume a_ fusiform, flask 
shaped, or sigmoid contormation. While 
the disease is considered initially to b 
a disorder in function of the lowe 
esophagus, sooner or later inflamma 
tion must play a part in the progres 
and natural history of this condition 
Fibrosis accompanies long-standing in 
flammation, further interfer 
with the impaired peristalsis. 

In our series of cases we have com 
monly noted inflammation of varvin 


degree which would seem quite inevit 
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able in tissue normally so sensitive as 
the esophagus bathed in retained, de- 
composing food and fluids for long 
periods of time. This concept is in con- 
Hict with that of some authors who sug- 
gest that there are neural deficiences 
without evidence of inflammation, 
while others suggest the possibility that 
the ganglionic changes are either asso- 
ciated with, or the direct result of 
inflammatory changes. 
It is our feeling that inflammation is 
a common complication. The inflamma- 
tory changes may be of varying degree 
but sufficiently severe to lead to ulcer- 
ation. Hemorrhage either from ulcera- 
tion or from the boggy, friable, inflam- 
matory mucosa may occur and be 
massive in nature. Perforations and 
pseudodiverticula have been reported". 
Pulmonary complications such as as- 
piration pneumonia, pleural effusion, 
lung abscess, bronchiectasis and pneu- 
mothorax have been reported. Poor 
general nutrition, avitaminosis and 
weight loss are more likely to be the 
result of the condition than to have 
anything to do with its initiation. 
Dysphagia and regurgitation are the 
primary symptoms of cardiospasm. 
While substernal pain is a frequent 
complaint, the location of the pain 
mav vary. It may be in the e pigastrium, 
precordium, shoulder, neck or jaw, may 
simulate the pain of angina pectoris, 
and can be the initial symptom. When 
inflammation becomes a prominent fac- 
tor, a substernal burning pain is the 
usual complaint and is persistent. 
Relaxation may be brought about by 
drinking warm liquid or by assuming 
Disturbances such 
8 noises or the presence of strangers 
during mealtimes are likely to precipi- 
tate or increase awareness of esoph- 
ageal spasm. The fact that cardio- 
spasm is characterized by recession and 
exacerbation, in addition to the fact 
that spasms may be initiated by slight 


i state of sere nity 


disturbances, has led many to assume 
that there is a strong psychogenic ele- 
ment in the condition, even if not the 
primary etiological factor. In this re- 
gard the presence of foul breath from 
decomposing, stagnant food retained in 
the esophagus and the regurgitation is 
a frequent source of added embarrass- 
ment. Regurgitant eructations become 
progressively more severe in advanced 
cases and this is likely to be increased 
when the patient is lying down. Aspir- 
ation of regurgitated material may oc- 
cur during sleep. 

Weight loss is usually present, but 
some patients maintain unusually good 
nutrition despite the fact that they 
seem to regurgitate almost all they have 

eaten. Avitaminosis, hy poprote inemia 
and anemia may accompany impaired 
nutrition. 

The diagnosis of cardiospasm is usu- 
ally easily made by Roentgen ray. The 
dilated esophi igus may cast a shadow 
on the chest film, but more diagnostic 
is the finding of a smooth, funnel-shaped 
narrowing of the lower esophagus after 
barium swallow. This narrowing is us- 
ually in the region of the di: aphragmatic 
hiatus, and there may be varying de- 
grees of dilatation or tortuosity above 
this level. 

Esophagoscopy is important. While 
this examination may be extremely try- 
ing to the patient and the endoscopist, 
and retained food may make it tedious, 
valuable information may be derived. 
The patulous upper esophagus can be 
seen to narrow rapidly just above the 
cardia and to form a smooth and regu- 
lar but tiny orifice. Bougies can usually 
be passed through this opening w ithout 
too much difficulty, unlike the. stricture 
of organic stenosis. 

In our opinion, inflammation is com- 
monly associated with cardiospasm, and 
it is extremely important to determine 
its degree and extent, since the atti- 
tude toward definitive treatment may 
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be altered. If the inflammation is mini 
mal, a Heller procedure may suffice. 
Advanced inflammation is represented 
by a reddened, friable, easily trauma 
tized mucosa. Ulceration may be pres 
ent, or the mucosa may have suppura 
tive encrustations or slough. For these 
cases, measures must be taken to treat 
the 
the obstruction. In evaluating the pres 
the 


mucosa should be biopsied. It is also 


inflammatory element as well as 


ence or degree of inflammation 
important to rule out the possible pres 
ence of malignancy or other unexpect 
ed complic ations. We have studied Sey 


eral patients who have had operations 


to relieve the obstruction of cardio 
spasm rhree ol these also had Gas 
trectomies m an attempt to correct 


reflux esophagitis. Despite this, esopha 
gitis recurred in a severe form in all 
three. Two suffered from severe bleed 
ing episodes. In the material aspirated 
from the lower esophagus no acid could 
be demonstrated. Bile and pancreatic 
juice, however, were present in con 
siderable quantities. This undoubtedly 
eccounted for the persistent and severe 
esophagitis. Esophagoscopy and biopsy 
the 
flammation and, in one case, ulceration. 
that 
necessarily be present for the produc 


confirmed presence ot severe in 


li seems obvious acid need not 
tion of esophagitis. This has been dem 
onstrated experimentally by Cross and 
Wangensteen*. In our cases, Roentgen 
ray after barium swallow demonstrated 
tree regurgitation of gastric contents 
especially when affected by gravity. 
The majority of cardiospasm cases 
can be treated by nonsurgical methods. 
4 number of conservative recommenda- 
tions have been made but these can 
be regarded, at best, as adjuvant ther- 
apy. There is some symptomatic bene- 
fit but no curative effect from such 
measures as bland diet, antispasmodics, 
and The 


antacids psychotherapy. 
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treatment of cardiospasm lies either in 
dilatation or surgical intervention. 

It has been reported! that 70% of 
the cases can be cared for by dilatation 
treatment. Ot 
the remaining 30% many receive 
benefit dilatation, but 
he classified as satisfactory 


alone, many by a single 
some 
from could not 
results \p 
proximately 20 to 25% of all cases re 
quire surgical intervention. Many pre 
fer the the 


Russel dilator. It is om 


Plummer modification of 
hydrostatic 
opinion that repe ited dilatation may 


well contribute to the production of 


esophagogastric inflammation and_ of 
cicatricial stenosis in this area 
According to Wangensteen**, surgery 


is advisable if two or three attempts 
Main 

indications for su 
dilatation 
bility of dilatation, possibility of malig 


child 


at dilatation are unsatisfactory 
vot!! lists as the 
cerv: failure of impractica 


nancy, cases in infaney or early 
hood. 

The initial goal of surgery for acha 
lasia has been to relieve the obstruc 
tion. This has proved to be no great 
problem. The sequelae that have fol 
lowed many operations, however, have 
provoked considerable concern over the 
problem of reflux esophagitis. The ob 
jective for which one must strive is 
the relief of 


but also the avoidance of such postoper 


not only the obstruction 
ative sequela as reflux esophagitis. The 
continuity and func 


tract 


restoration of the 


tion of the alimentary must also 
be considered. 

Numerous operations have been de 
vised and recommended for the relief 
Several of the 
noteworthy are as follows: 


von Mikulicz!*, in 


vastric, retrograde manual dilatation of 


of this disorder. more 


1904. used trans 


the constricted area. The permanence 
of relief from this procedure would 
be comparable to dilatation by other 
methods. 


In 1910, Wendel*® adapted the prin 


fol 
ave 
the 
ob 
_ 
tion 
pel 
The 


also 


de 
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rans 


ol 
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other 
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ciples of the Heineke-Mikulicz pyloro- 
plasty to the esophagus, widening. its 
orifice by the transverse suturing of 
longitudinal incision 

Heyrovsky” constructed side-to 
side esophagogastrostomy between the 
dilated esophagus and tire fundus of 
the stomach. 

Heller’, in 1913, described tech 
nique of extramucosal esophagocardio 
myotomy based on the principles ot 
Ramstedt's pyloromyotomy. 

Wangensteen*> has recently describ- 
ed an operation in which the constrict- 
ed area is removed along with a por- 
tion of the esophagus and most of the 
stomach down to the antrum. A pyloro- 
plasty is added to aid in the emptying 
of the vagotomized stomach. 

The author has designed an opera- 
tion to avoid reflux as well as relieve 
the obstruction. To one of the estab- 
lished cardioplastic procedures there is 
idded a high gastric resection with a 
Roux-Y gastro-entero-enterostomy. By 
this maneuver the gastric secretions 
ire markedly reduced and the duoden- 
| contents are completely diverted. 

Reflux sieshenila is being reported 
yith increased frequency and re- 
ceiving considerable attention. This is a 
narkedly disabling condition and is as 
uch of a handicap as the original 

irdiospasm. The inflammatory process 

in proceed to such an extent that ul- 
eration and perforation may ensue. 
Hemorrhage is not uncommon and m: LY 
Anemia from repeated lesser 
emorrhages can occur. 


severe 


The victims of this situation usually 
mplain of substernal burning pain 
nd regurgitation. Social embarrass- 
rent is acute, nutrition is markedly im- 
tired, marked weight loss is usual, 
id a satisfactory existence is impos- 
le. 

Most of the standard operative pro- 
dures for relief of the obstruction 
rk very well indeed, but, unfortun- 
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ately, set the stage for reflux esopha- 
sitis. The revised opening of the esoph- 
agogastric juncture seems to act as a 
two-way portal. Not only can food pass 

casily into the stomach, but the gastric 
cain nts can just as easily regurgitate 
into the esophagus, especially if posi- 
tion change allows gravity to exert 
an influence. 

Proponents of the Heller operation 
report that reflux is not a great prob- 
lm following this procedure. Despite 
the fact that by Roentgen ray the 
esophagus freque ntly appears but little 
improved —postoperi itive ‘ly, the recip- 
icnts of the Heller myotomy are re- 
ported to be subjectively much better. 
Closer investigation over longer per- 
iods of time might reveal a greater in- 
cidence of reflux « ‘sophagitis than here- 
tofore suspected. Experimental evi- 
dence has been presented to suggest 
that, in animals at least, this is indeed 
the case. 

Following cardioplasties other than 
the Heller variety, and following esoph- 
ogogastrectomies, there is a much larger 
cpening and the esophagus tends to 
return to size, but reflux esophagitis oc- 
curs following these procedures with 
uncomfortable frequency. In the exper- 
ience of the writers it was encountered 
in 75% of the patients so treated. 

It seems logical to conclude that in 
the treatment of cardiospasm, it is nec- 
essarv not only to relieve obstruction but 
also to consider the restoration of the 
normal function of the esophagogastric 
juncture. One method accomplish- 
ing this is to provide rapid emptying of 
the stomach and to divert intestinal 
fluid so that there is at no time sufh- 
cient material for reflux. Another is to 
place a barrier or sphincter between 
the esophagus and stomach. 

In order to provide for rapid empty- 
ing of the stomach without the possi- 
bility of bile and pancreatic juice reflux, 
we have performed high subtotal gas- 
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trectomies with isoperistaltic limbs of 
jejunum 12 to 15 inches in length inter- 
posed in Roux-Y fashion between the 
stomach and proximal jejunum. We 
have had excellent results in all 7 cases 
upon whom this operation has been 
performed. In none have we been able 
to obtain bile or pancreatic juice in the 
stomach or esophagus postoperatively. 
Minimal material can be 
demonstrated to regurgitate from the 
residual gastric pouch by barium swal- 
low 


amounts of 


Roentgen ray. This pouch seems 
to empty itself rapidly of what little 
material it and it is not en- 
cumbered by duodenal contents. There 
hus been no evidence of marginal ul- 
ceration or dumping syndrome. In fol- 
low-up periods of up to 2% years, there 
have 


contains, 


recurrent 
esophagitis or other disability. The re- 
sults thus far 


been no evidences of 


seem most encouraging. 

\ complete and satisfactory resolu- 
tion of the problem of severe cardio- 
spasm is not at hand at the present 
time. Despite the fact that we do not 
know the etiology of this condition, 
relief may be offered by surgical 

Greater familiarity 
gery of the esophagus has reduced the 
operative mortality and has clarified to 


some extent the pathologic physiology 


some 


means. with sur- 


(1) Abercrombie, J.: Pathological and 


237, 1921. (11) Hurst, A. F.: 


Practical 


Essays and 
eases and on Addison’s Anemia and Asthma. New York: 


(12) Jackson, C.: Laryngoscopy, 32, 139, 1922. 
(13) Knight, G. C.: Brit. J, Surg., 22, 864, 


SURGERY 


of cardiospasm and the causes of post 

operative reflux esophagitis. 
Relief of the obstruction at the 

er end of the esophagus may be ac 


low- 


complished by anv of a number of 
None. of 


have provided protection from the de 


technical procedures. these 
velopment of reflux esophagitis which 
may be than the 
patient’s The factors 
relating to the cause of reflux esopha 
citis are and 
with this knowledge the application of 


more troublesome 


original disease. 


fairly well understood 
surgical techniques designed to prevent 
this serious sequela are now being car 
In many 


ried out in many institutions. 


instances, evaluation of the results of 
operative procedures upon the esoph 
agus have been made too soon and er 
roneous impressions have resulted. 

It will be 


cient time has elapsed since the initia 


several years before sufh 
tion of procedures to relieve obstruc 
tion of the esophagus and prevent reflex 
esophagitis to permit of reliable evalu 
tion of results. However, with the ap 
plication of sound physiological prin 
ciples and good surgical technique the 
time distant 
when this troublesome problem will be 
amenable to control with fair assurance 


should not be too far 


of regular success. 
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thickness, of so-called cotton-wool type, 


patches of varving size and 


are found quite frequently in the su 
perhc ial lavers of the retina in associa 
tion with various general systemic dis 


eases. Usually, but not always, they 
are accompanied by hemorrhages in 
the retina. The same, or at least a 
quite similar, combination of white 


patches and hemorrhages may also be 
distant 
parts of the body. The mechanism of 


a manifestation of trauma to 
development of these retinal lesions is 
not 
howeve! 


entirely clear. It seems probable, 
that their local pathogenesis 
in cases of injuries of the head, chest 


dlif- 


general 


not as radically 
that in 


disease als 


and abdomen 1S 
terent 
systemic 


trom cases of 


was originally 
postulated 
1910, 


cher?” reported 2 cases of “previously 


Purtscher’s Disease. In Purts 


unknown conditions after skull in- 
jury. In 1912, in a paper entitled 
Angiopathia Retinae Traumatica: 


Lymphorrhagien des \ugenhinter- 


crundes,’ he*’ again described these 2 
cases and added brief reports of 3 other 


cases seen by other ophthalmologists. 


°The Mavo Foundation 
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Bedell! 


cobi!® 


stated, “In all probability Ja 
was the first to record the white 
peripapillary patches and the retinal 
hemorrhages seen after a fracture of 
the skull.” stated that 


fundus pictures similar to the one he 


Purts¢ her 


described had been re ported to occul 
in cases of compression of the thorax 
trunk or abdomen. But he did not men 
tion any personally observed cases of 
this type. On the other hand, Stoewer* 
had reported, in 1910, a case of optic 
atrophy, hemorrhage and edema in the 
the 


white 


retina following compression of 


thorax in which he observed 
patches in one retina 
In spite of these facts, the retinal 


lesions seen in association with trauma 


to distant part of the body are most 
commonly recorded under the name 
“Purtscher’s disease” or under some 


variant of the two names originally pro 
Thus Elwyn! 
spoke of “Purtscher’s retinal changes 


posed by Purtscher 
due to distant injuries (angiopathia 

Walsh** and 
Stokes** used the term “angiopathi: 
and Bedell, “trau 
Rados® 


retinae  traumatica 


retinae traumatica™ 


matic retinal angiopathy.” 


University of Minnesota 
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reported a case under the title of 
‘lymphorrhagia retinae traumatica” and 
Spaeth*® and Pinkerton** used the term 
“traumatic liporrhagia retinalis” sug- 
vested by Verhoeff**. All of these var- 
ious names reflect the lack of knowledge 
of the exact nature of the white patches 
which are the distinguishing feature 
of the retinal picture. With this in 
mind, Smith 
retinal teletraumatism” as an alterna- 


suggested the term 


tive for “traumatic retinal angiopathy 
Purtschet but this term, though it 
might be appropriate, has not gained 
acceptance 
Ophthalmoscopic Findings In Purts- 
cher’s Disease. Most of the descriptions 
in the literature are based on the ob- 
servation of one or at most a few 
cases. Though the descriptions of in- 
dividual cases varv considerably, the 
retinal lesions as seen with the oph- 
thalmoscope are in essence variants of 
those described by Purtscher*” in’ his 
cases. He described shinv” white 
patches, varving in size from 1/5 to 1 
disk diameter, mostly round in shape, 
some coalescent, in tage innermost lay- 
ers of the retina, in close relationship 
to the retinal vesse ny especially the 
veins. Striate hemorrhages were present 
in the retina, and in one eve there was 
large preretinal hemorrhage. But 
Purtscher™’ did not consider the hem- 
orrhages an indispensable part of the 
characteristic picture. Purtscher*” 
thought that the pallor of the optic disk 
ind blindness of one eve in his first 
fracture of the optic 
anal. But he mentioned the occur- 


Case Was due 


ence of optic atrophy in cases of com- 
yression of the trunk without evidence 
head injury. 

In addition to hemorrhages in the 
etina, Stoewer** described a_ diffuse 
rayish white appearance of the retina 
t the posterior pole of one eye, and 
edell* described a milky white swel- 
ng at the posterior pole in each eve. 


According to Elwyn'*, Vogt and 
Kniisel* noted small glistening dots and 
lines in the macula which they thought 
indicated an uneveness of the internal 
limiting membrane of the retina. In 
one case, seen a few hours after the 
accident, a severe crushing injury to the 
chest, Spaeth*® found only massive 
hemorrhages in the retina. In a second 
case, in which the chest injury was 
not so severe, he observed edema with 
massive exudates in each macula and 
hemorrhages in and around the macu- 
lar regions. In a boy who nae injuries 
to the left side of his head and face, 
Pinkerton** found the left eve to be 
normal but a massive yellowish extrav- 
asation was present along with hemor- 
rhages in the posterior pole of the right 
eve, surrounding but not involving the 
optic disk. Three months later, the right 
optic nerve was atrophic and there was 
residual scarring in the macula. Ber- 
risford® saw “bluish elevated 
patches” in each retina but did not 
find any hemorrhages. Walsh*t ob- 
served papilledema and neuroretinal 
edema on the third day after a chest 
injury. 

Smith®” reported avery unusual 
case. Eight hours after an automobile 
accident, the patient, who had appar- 
ently both head and chest injuries, had 
no light perception in either eye and 
his pupils were dilated and fixe ‘d. The 
right optic disk was white, and many 
small hemorrhages were present in the 
right retina. The left optic disk was 
pale, but the left fundus was otherwise 
normal. Ten days later, a diffuse dense 
edematous cloud in the posterior part 
of the right vitreous obscured the fun- 
dus details. Fourteen months after in- 
jury, vision was 4/200 in the right eve 
and 20/200 in the left. There was vis- 
ible optic atrophy in each eye, and 
there was a residual thin veil in the 
right vitreous. It is of interest that 
Bedell’ expressed the opinion that the 
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grayish white clouds seen in traumatic 
retinal angiopathy might actually be 
located not in the retina but between 
the retina and the vitreous or in the 
posterior part of the vitreous. Bedell' 
noted that 


seen within a 


these lesions have been 


few hours after the in- 
jury and may last for several months. 

Most of the reported cases of Purt- 
associated 


have been 


with injuries to the head, chest or ab- 


scher's disease 
domen. But the same picture has been 
seen to develop after injuries to the 
neck, and Bedell* described a typical 
the third 

This is 
since Purtscher stated that 
the head injuries most likely to cause 


case tollowing a fracture of 
and fourth lumbar vertebrae. 


ot interest 


the characteristic white patches in the 
retina which 
shortening of the vertebral canal. Com- 
injuries of the 


were those resulted in 


pression chest which 


cause Purtschers disease may or may 
not at the same time give rise to the 
syndrome of traumatic asphyxia. But 
the lesions of the optic nerve and 
retina which accompany traumatic as 
phyxia are of particular interest. 
Traumatic Asphyxia. Traumatic as 
phyxia or traumatic cyanosis is charac 
terized by a deep blue, violet-blue or 
bluish-black skin 
of the face and neck and sometimes of 
the upper part of the chest. The color 
is due principally to the accumulation 
of unoxygenated blood in the capil 


discoloration of the 


laries as a result of venous stasis. There 
is no gross extravasation of blood into 
the tissues of the skin, though petechial 
hemorrhages may be present. The eve- 
lids are usually swollen, and large sub- 
conjunctival hemorrhages are usually 
present. The condition was first des- 
cribed, in 1837, by Ollivier®4 under the 
name “masque ecchymotique.” In the 
German literature, it has been termed 
“Druckstauung” or “Stauungsblutun- 

that 


Bonnin’ stated 


traumatic as- 


phyxia is always the direct result of 
violent compression of the thorax. If 
the compression is sudden and severe, 
it need last only 3 to 4 minutes to pro 
duce the characteristic picture. If the 
compression is less severe and is ap 
plied more gradually, as it may be if 
the individual is pinned under a com 
pressing weight, it must continue for 
about 20 minutes. In cases of this lat 
ter type, the resulting cyanosis is not 
accompanied by hemorrhages. If there 
is a sudden and violent blow on the 
chest sufficient to produce a sharp rise 
then 
maintained on the 


in capillary pressure and com 


pression 1s chest, 
petechial hemorrhages will be present 
along with the cyanosis. The petechial 
hemorrhages fade in 12 to 14 days, and 
the cyanosis begins to fade in 3 or 4 
days and, according to Heuer'®, dis 
appears wthin 2 weeks. Bonnin’ stated 
that no case had been reported to show 
petechial hemorrhages only. However, 
after his article 


shortly appeared 


Pilcher?? recorded a case of crush in 
jury in which petechiae were present 
without 
distribution — of 


evanosis in the characteristic 


traumatic asphyxia 
Hemorrhages were not present in the 
retina in this case 


Dwek!? 


the “ecchymotic mask” is most fully de 


stated that the svndrome of 


veloped in traumatic cases but is seen 
in milder form as a result of vomiting 
difficult delivery, whooping cough, sea 
diving, aneurysm of the arch of th 
aorta or epilepsy. Ford'' called atten 
tion to the fact that compression of 
the thorax is a very important cause of 
cerebral congestion and venous extra\ 
infants. He stated that, if 
the compression is prolonged and _ se 


asation in 


vere, the picture of traumatic asphy xia 


results; hemorrhages occur in the 
retina, conjunctiva and meninges, and 
there mav be associated convulsions 
Reichert and Martin*? noted that th 


violent compression of the thorax o1 
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upper part of the abdomen resulting 
in traumatic asphyxia might be caused 
not only by direct compression but also 
by a jackknife injury, the chest being 
forcibly thrust against the thighs and 
knees. 

Apparently, Neck** was the first to 
describe retinal lesions in a case of 
traumatic asphyxia. He found in one 
eye small hemorrhages in the macular 
retina and a recent hemorrhage in the 
vitreous. Two months later, there was 
«a whitish scar in the macula and an 
organized weblike mass in the vitreous. 
Subsequent descriptions of the asso- 
ciated fundus lesions have been based 
in the main on personal observation of 
only 1 or 2 cases. And, as Walsh*! 
tated, “The ophthalmoscopic picture 
varies within wide limits when all re- 
ported cases are considered. . . . Oph- 
thalmoscopic normalcy of the fundi is 
probably the general rule, but individ- 
ual cases may show hemorrhages, neu- 
roretinal edema, papilledema and optic 
atrophy.” To this list should be added 
the lesions of Purtscher’s traumatic 
retinal angiopathy, which Walsh** men- 
tioned in a preceding paragraph. In 
1910, Ronne** stated that retinal hemor- 
hages had been observed in 7 of 60 
re ported cases. Heuer!® stated that ret- 
nal hemorrhages had been found in 12, 
ind hyperemia, congestion or edema in 

of 44 cases examined ophthalmo- 
copically. The fundi were normal in 26 
ASCS, 

Loss of Vision in Traumatic As- 
ihyxia. An interesting feature of the 

yvndrome of traumatic asphyxia is the 

ansient loss of vision which occurs in 
number of the cases as a precursor to 
ss of consciousness as suggested by 
alsh'* or during the period of respir- 
tory embarrassment as suggested by 
rrisford®. As noted by Berrisford*, 

e usual explanation advanced for this 
nsient loss of vision is hemorrhage 
o the optic nerve or its sheaths. It 


; 
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would seem unlikely, however, that 
loss of vision due to such a hemorrhage 
could be of such short duration, several 
minutes to several hours only, as it is 
in some cases. Berrisford® advanced 
the alternative explanation of intra- 
ocular venous stasis, and similarly 
Beal? suggested retinal concussion or 
traumatic shock resulting from sudden 
forcing of blood into the retinal ves- 
sels. It seems possible that the trans- 
sient loss of vision is due to retinal 
ischemia associated with the sudden 
drop in blood pressure resulting from 
the shock of the trauma. Dwek'” stated 
that the systolic blood pressure is usu- 
ally less than 95 mm. of mercury. 

Heuer and his associates'? collected 
data on 127 cases of traumatic § as- 
phyxia. In 16 of the 100 patients who 
survived the initial injury, there was 
immediate loss or impairment of vision. 
Six of these recovered vision promptly 
and another after an interval of 3 
months. In 7 cases, loss of vision was 
immediate and permanent; in 2, there 
was no information as to the final out- 
come. In 3 cases, there was no imme- 
diate visual impairment but of 
vision developed later; details were not 
available in one of these cases. Heuer 
and his associates'’ concluded that 
there were 9 cases in which loss of 
vision resulted from progressive optic 
atrophy; in 2 of these, the loss of vision 
started some time after the injury. 

Optic Atrophy in a As- 
phyxia. Dwek'® stated: “Usually, after 
the retinal hemorrhage, the 
disc takes place and a more or less 
severe permanent blindness 
and also, “In the ‘ecchymotic mask’ 
optic atrophy is always the end result 
of the resorption of retinal hemor- 
rhages.” However, Bedell* noted that 
“there is no evident relation between 
the amount of exudate and the visual 
end-result.”. The visual end-result was 
best in the one of his 3 cases of trau- 
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matic retinal angiopathy which showed 
originally the “greatest fundus clouds.” 
The this returned 
te 6/6 in the right eve. The left eve 
was congenitally amblyopic, but the 
Bedell’s' 


case of traumatic asphyxia, 3 months 


Vision in case 


visual field was normal. In 


after the injury, white spots and hemor 
rhages were still present in the right 
retina, but the vision had returned to 
6/6. In the left the 
6/60: the hemorrhages and exudates 


eve Vision Was 
had disappeared from the retina, but 
the optic disk was pale. Bedell* con 
cluded that “the size and thickness of 
the clouds are not factors in determin- 
ing the degree of permanent disability. 
The amount of damage to the optic 
the 


white areas begin to clear. When com- 


nerve cannot be evaluated until 
pression of the nerve produces a dis¢ 
pallor, a progressive optic atrophy is 
to be suspected, which, if present, us- 
ually ends in blindness.” 
stated that 


of vision could occur without 


Heuer immediate loss 
hemor 
rhages in the retina and that perman 
but not 


always associated with hemorrhages in 


ent loss of vision was usually 
the retina. In his personally observed 
case, when the swelling of the lids 
the 
be opened, edema of the retina and 


subsided sufficiently for eves to 
massive hemorrhages over the disk and 
found in each 


eye. The patient was not able to count 


macular region were 
fingers. Later, as the hemorrhages ab- 
sorbed, gradual optic atrophy developed 
with practically complete 
vision. In Parker’s7® 
edema of 


loss of 
there 
the retina in each eye and 
the retinal veins were tortuous: but the 
right optic disk was white and the 
right eye was blind, while the vision 
of the left eye was normal. Parker*® 
attributed the loss of vision in the right 
eye to hemorrhage into the optic nerve 
sheath. He stated that 
the first to report progressive loss of 


Case, Was 


Beatson® was 
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vision in traumatic asphy xia in the pres 
ence of normal fundi. 
stated that 
without 


Ronne*! disturbances of 


vision ophthalmoscopically 
visible cause are more frequent than 
retinal found such 


disturbances recorded in 12 of 60 cases. 


hemorrhages. He 


In some of these. vision returns incom 
pletely or not at all and atrophic pallor 
of the disk develops. Of particular in 
Heuer!® 


Vision occurs several 


terest are the cases noted by 


in which loss of 
days after the injury. Ronne* reported 
such a case. A patient with traumatic 
asphyxia was found, on the second 
day after the accident, to have normal 
vision and normal ocular fundi. On the 
next day, he complained of a cloud be- 
fore the left eve and, by the fifth day 
after the the left 


blind. Vision in the right eve was about 


accident, eve was 


5/10, and the gross visual field was 
Both 
mal. On the eighth day, a small hemor 
rhage appeared at the margin of the 
right optic disk. One month after the 
accident, 


normal. ocular fundi were not 


vision of the right eye was 
5/6 and the fundus and visual field 


left 


and there was visible optic atrophy 


were normal. The eye was blind 
with loss of substance in the optic disk 
Assuming that the loss of vision and 
subsequent optic atrophy in thes« 
cases is due to hemorrhage into the 
optic nerve, the bleeding must occur 
not at the time of the initial injury, but 
atter an appreciable interval. Bedell 
and others have noted the occurrenc« 
of hemorrhages in the retina several 
days after the initial injury. Ronne 
thought that the late appearance of 
bleeding was due to a persisting injury 
tc the vessels manifested by a deficient 
ability to contract. Apparently, he wa 
referring to the veins, since he state: 
that this dilatation of vessels was ré 
sponsible for the most characteristi 
feature of the disease picture, the swel 
ing and discoloration of the skin. 
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Pathogenesis of Purtscher’s Disease. 
Purtscher®® thought that, as a result of 
shortening of the vertebral canal by a 
blow or a fall on the head, cerebro 
spinal fluid is suddenly forced into the 
cranial cavity and, because of the in 
creased pressure, into the perivascular 
lymph spaces of the central retinal ves- 
sels and even of the retinal veins 
themselves. The increased pressure may 
rupture the lymph channels or through 
stasis cause the extravasation of lymph 
by diapedesis into the tissues of the 
retina; hemorrhages are due in- 
creased pressure in the veins them- 
selves. In cases of Compression of the 
trunk, thorax or abdomen, Purtscher*’ 
thought that there must be intense 
passive congestion of the venous blood 
in the head and neck and intracranially. 
This last would cause a rise of intra- 
cranial pressure which would result, as 
in the case of head injuries, in lymph 
stasis in the retina. Purtscher’s explan- 
ition would seem to be anatomically 
impossible. Stokes** thought that, in 
cases of traumatic asphyxia, increased 
venous pressure might cause the entire 
picture. As Ford’ put it, the blood 
forced out of the large venous reser- 
voirs of the chest and abdomen through 
the incompetent valves of the jugular 
veins into the head aud neck with, as 
noted by Berrisford® and Stokes**, the 
development of considerable back pres- 
sure in the cavernous sinus and central 
retinal vein. That white patches similar 
to those seen in Purtscher’s disease can 


develop on the basis of venous stasis 


lone is suggested by the report of 
Jancke*". In a patient with high-grade 
vanosis of the head and neck due to 
evere emphysema with relative cardiac 
nsufficiency but without polycythemia, 
lancke”’ observed edema of the disks 
nd pe ripapill iry retina, he morrhages 
nd large irregular white patches in the 
‘tina. 

Stoewer*’ stated that the usual ab- 
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sence of hemorrhages in the retina in 
cases of traumatic asphyxia is explained 
by the counterpressure of the nor- 
mal intra-ocular tension, just as hemor- 
thages are absent in those parts of 
the skin which are supported extern- 
ly as by a collar or suspenders. He 
thought that it was difficult to explain 
the occurrence of hemorrhages in the 
retina in the exceptional cases. He 
thought that the retinal lesions, the in- 
creasing narrowing of the arteries and 
the slowly developing pallor of the 
disks might be due to an impairment 
of the circulation persisting after tear- 
ing of the vessel walls at the time of 
the compression injury with subsequent 
more or less widespread thromboses. 
Vancea'' noted hypertonicity of the 
retinal arteries but was uncertain as 
to what part this pli ived in the patho- 
eenesis of the lesions. Along similar 
lines, but perhaps more logically, E]- 
wyn'* stated: 

Any sudden injury, especially a compres- 
sive one, exerts an effect on the vasomotor 
system, not only nearby but also at a dis- 
tance. Such an effect results in various de- 
grees of contraction of vessels even in dis- 
tant parts, and this is followed by a dila- 
tation of the terminal vessel units. It can 
be assumed that such a contraction of  ar- 
teries with dilatation of the terminal vessel 
units occurs In some parts of the eve, also 
in some parts of the retina. It does not 
occur diffusely as in direct contusion of the 
globe which causes Berlin’s edema, but only 
in a few places, resulting in peristasis and 
prestasis here and there, causing a_ few 
hemorrhages, a few exudates, a lucid edema, 
and some injury to the macula. 


Bonnin’ suggested that the anoxemia 
induced by thoracic compression might 
in itself contribute to paresis and dila- 
tation of vessel walls and to damage to 
the endothelial cells of the capillary 
walls. This explanation would, of 
course, apply only to those cases of 
Purtscher’s disease associated with in- 
juries to the chest but is supported to 
a certain extent by the experimental 


| 
\ 
it 
“a 
e 
ti 


Martin’. 


These authors reported a case of trau 


findings of Reichert and 
matic asphyxia which was accompan 
ied by a paraplegia which, because of 
its delaved onset, was thought not to 
be a direct effect of the trauma. They 
were not successful in reproducing the 
picture of traumatic asphyxia in dogs 
or cats by placing or dropping heavy 
weights on the upper part of the abdo 
men and on the thorax though they 
some hemorrhages in the 
the 
However, 


clid observe 
retina of one dog and _ stasis of 
retinal circulation in a cat. 


they found that the signs of traumatic 


asphy xia, including damage to the 
spinal cord, could be reproduced in 
the dog by repeated, periodic (3 to 10 


the 
They observed engorgement 


minutes) occlusions of superior 
vena Cava 
of the retinal veins with hemorrhages 
in the retina in these cases. They postu 
lated that the venous obstruction pro 
duced a secondary local anoxia in a 
segment of the spinal cord and that the 
paraplegia was due to ischemia of the 
cord. Whether or not they 


secondary arterial contraction to ac 


assumed a 


count for the ischemia is not clear. Nor 

is it clear whether the hemorrhages in 

the retina were due simply to venous 

stasis or whether anoxia was a contribu 

tory factor in their development. 
Embolism as_ the 


Fat 
Purtscher’s Disease. Fat embolism in 


Cause of 


the retina occurring after fractures can 
produce a Purts 


cher's disease. In fact, Urbanek*®, Low- 


picture resembling 


enstein*! and Hvyrniewska'® have sug- 
vested that fat embolism is actually re- 
the retinal 
disease. According to EI- 
Urbanek*” found smail hemor- 
thages and at least one white exudate 
in the retina of 


sponsible for lesions of 
Purtscher s 


wvni?, 


a man with fractures 
of the arms and legs. Microscopic sec- 
tions ot the eye removed at necropsy 
showed fat in the choriocapillaris and 
in the capillaries of the retina. The 
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white patch in the retina was due to 
edema in the superfic ial lavers of the 
retina. A definite fat embolus was not 


Lowenstein?! 


demonstrated. reported : 
3 cases which he considered to be ex 
One fol 


followed 


omples of Purtscher’s disease. 


lowed a chest injury, one 
fractures of the ribs and clavicles with 
fat emboli in the lungs, and one fol 
lowed an operation on soft tissues for 
« malignant lesion. Lowenstein®! sug 
gested that either the capillaries sup 


plying the vein walls might be blocked 


by fat or the fat in the vessels might 
cause nutritional disturbance of the 
walls. The ophthalmoscopic picture 


was not that of a gross embolus of the 
central artery or of a branch arteriole 
thought that the cloudi 
ness and swelling in the macular region 


Lowenstein 
must result from a lesion in the chorio 
capillaris. 

In his article on Purtscher’s  dis- 
Spaeth" quoted Verhoeff** as 
saying in a personal communication 


CASC, 


It would seem that minute fat globules 
could pass through the wall as readily 
as red blood corpuscles, if not more so 
The complete recovery of retinal func 
tion and the rapid absorption of the 
fat indicate that there 
obstruction in the affected vessels,” and 


has been no 


further, “In short, | conclude that two 


factors are necessary to produce the 


condition, namely, considerable ob 
struction to venous outflow and hyper 
lipemia, and that the white spots are 
not to but to 


asation of fat into the retina.” 


due embolism extray 

Oppolzer's*’ description of fat embo 
lism in the retina (edema of the retina, 
small hemorrhages around the macula 
and small, round, poorly demarcated 
white patches in the retina) somewhat 
resembles the picture of Purtscher’s 


But Bernhard® 


case conglomerations of 


disease. noted in his 
white 


spots in the central part of the retin: 


round 


and in the vessel branches. There wer: 
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only transient visual disturbances, but 
there were signs of cerebral fat embo- 
lism. In Handmann’s'® case, left hemi- 
paresis developed 2 weeks after a se- 
vere fracture of the forearm. At that 
time, ophthalmoscopic examination re- 
vealed in the left eve edema of the 
macular retina and a round bright 
patch at the tip of a terminal arteriole 
below and temporal to the disk. Hand- 
mann'® thought that these lesions were 
different from those of Purtscher’s dis- 

Devoe* concurred in the opinion that 
Purtscher's disease and fat embolism 
in the retina are distinct entities. His 
patient suffered multiple fractures and 
died 2% days after the injury; ae 
revealed massive fat embolism of all 
the organs. Ophthalmoscopic examina- 
tion of the right eye revealed a typical 
cherry-red spot at the macula surround- 
ed by an area of edema and 6 discrete, 
fluffy exudates of the fresh cotton- 
wool type. The left fundus was normal. 
Histologic examination of the eyes re- 
moved at necropsy revealed globules 
of fat in the vessels of the ciliary pro- 
cesses, choroid and optic nerve. In the 
retina, there were numerous, usually 
superficial, vessels occluded with fat. 
Particularly around the macula of the 
right eye, patches of disorganized 
edematous retina surrounded occluded 
vessels. These represented the cotton- 
wool patches seen ophthi ilmoscopically. 

In discussing Devoe’s paper, Falls 
mentioned having seen a case of Purts- 
cher’s disease caused by a crushing in- 
ury of the chest and stated that he 
iad seen very similar lesions in the 
etina following the taking of arterio- 
‘rams. Though the possibility of embo- 

sm by the lipid-like injected material 
be considered, Falls™ thought it 
iore probable that the retinal lesions 
eveloped on the basis of a reflex vaso- 
mstriction of the ophthalmic artery 
nd its branches. The concept that 


vasoconstriction is the primary factor 
leading to the development of the ret- 
inal lesions of Purtscher’s disease is 
gaining considerable support in recent 
publications. 

The Crush Syndrome. A fairly recent 
editorial'' in the Journal of the Ameri- 
can Medical Association stated that 
acute renal failure following injury is 
variously termed “necrotizing nephro- 
sis,” “lower nephron nephrosis,” “hemo- 
globinuric nephrosis” or “the crush 
syndrome.” The lesions are variously 
attributed to toxic degradation pro- 
ducts of hemoglobin or myohemoglo- 
bin, to prote gp enzymes libe rahed by 
crushed tissue, or to local renal ische- 
mia consequent “a the circulatory dis- 
turbances of shock. Oliver, MacDowell 
and Tracy** described “tubulorrhexis” 
as the predominant les‘on seen in acute 
renal failure following crushing injuries 
or shock. They thought that this lesion 
was caused by renal ischemia secon- 
dary to circulatory collapse and termed 
the condition an “ischemuric renal 
episode.” 

Weinstein*® agreed with Trueta and 
his co-workers*’ that the ischemia of 
the renal cortex in the crush syndrome 
results from spastic constriction of the 
renal arteries which occurs as a dis- 
tant neurovascular effect of compres- 
sion of the body or extremities. He 
thought that an “angiospastic-atonic” 
condition such as Purtscher’s traumatic 
angiop: athy could be explained simi- 
larly; “In cases of injury, the neuro- 
vascular reflex mechanism affected by 
trauma in a distant part of the body 
might produce arterial spasm in cer- 
tain layers of the retina, followed by 
dilatation, hemorrhage, and edema in 
other layers.” Weinstein*® studied the 
change s found in the brain at necropsy 
in patients with “apoplexy” and hemor- 
rhages in the retina. He stated: “I re- 
gard the cerebral hemorrhages as re- 
sulting from a crushing injury to the 


brain and the retinal hemorrhages as 
the distant neurovascular effect.” Dog 
gart® expressed the opinion that retinal 
hemorrhages in the newborn represent 
an interesting subvariety of “crush” 
hemorrhage 

described several cases ol 
into the retina and vitre 


ous occurring immediately after “blast” 


Rey non 


hemorrhage 


injuries, either general, abdominal on 
head. He thought that the hemorrhages 
were due to increased capillary fragil 
ity induced by hypotension or vascular 
spasm, either singly or combined. He 
designated these retinal hemorrhages 
Ot particular interest to 
him was the secondary 


as “primary. 
retinal hemor 
rhagic syndrome, in which, without 
warning, hemorrhages appeared in the 
retina and vitreous between the fourth 
and eighth day following the blast in 
jury, apparently on the basis likewise 
of increased capillary fragility. All the 
patients were given intensive vitamin 
C, P, and K therapy, and the hemor 
rhages resolved in 10 to 15 days with 
out residua. When these vitamins were 


given prophylactically, hemorrhages 


did not deve lop. 


Ande1 son reported 2 


Purts 
cher's disease, one following contusion 
of the chest with fractures of the clay 
and the othe 
following a fracture of the femur. He 
thought it unlikely that these were in 


stances ol 


CaSeS ot 


icle and several ribs. 


in the retina 
They were the only retinal lesions that 


fat embolism 


he found in the ophthalmoscopic ex 
amination of 63 patients with fractures 
of various bones. He did not find any 
retinal lesions of the Purtscher type in 
11 patients who had undergone ortho 
pedic operations. This, he thought, 
tended to disprove the hypothesis that 
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fat circulating in the blood stream is 
the cause of traumatic retinal angiop 
athy. 
Purtscher’s 
ot the 
crushing injuries. 


He expressed the opinion that 
disease is a manifestation 


reflex vasospasm secondary to 
\rteriospasm causes 
slowing of the blood flow and relative 
anoxia with resultant increased capil 
lary permeability and hemorrhage and 
exudation into the retina. 

Summary. It is of considerable in 
terest that the retina ‘and optic nerve 
can react in such characteristic fashion 
distant 
parts of the body. It is rather unlikely 


that the increase of cerebrospinal Huid 


tc injuries of various sorts in 


pressure postulated bv Purtscher is 


present in many of these varied in 


Nor 


hemorrhage into the optic nerve or its 


juries. is it likely that primary 


sheaths accounts for all the cases of 


immediate transient loss of vision and 
later 
would seem more probable that local 
anoxia is the basic cause of both the 
retinal and the optic nerve lesions. In 
the 


stasis of unoxvgenated blood may in it 


progressive opt atrophy. It 


cases of traumatic asphyxia, the 
self be an adequate ¢ xplanation for the 
In the cases without 
the light of 


knowledge, the concept of a 


anoxia. cvanosis 


however, in our present 
retinal 
and optic nerve ischemia comparabl 
to the | 


renal “crush 
seem most logical 


svndrome” would 
No doubt fat embo 
lism of the retinal arteries or arterioles 
does occur. The ophthalmoscopic pic 
ture should be different from that ot 
but the 
tial diagnostic features have not been 
well established as vet. It is unlikely 
that fat emboli would be in the 
eve without evidence of emboli in th 


Purtscher’s disease, differen 


seen 


lungs and brain. 
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BOOK REVIEWS AND NOTICES 


MICHAEL SERVETUS A 
(GEOGRAPHICAL, 


TRANLATION OF His 
MEDICAL AND ASTROLOGICAI 
WRITINGS WITH INTRODUCTIONS AND NOTES 
By CHARLES DonaLp O'MALLEY. Pp. 208; 
6 ills Philadelphia: Am. Philosophical Soc 

1953, Price, $3.00 

For two reasons at least, this is a desirable 
book to own or to have within easy 
First, it is the 
non-theological 
English, largely unknown 
even in untranslated form. Second, the author, 
a widely known student of Renaissance med- 
icine who has previously published on_ this 
subject (see review in this Journal, 220, 594, 
1950) here provides a desirable background 
tor his text in the Introduction and the pre 
ludes to each of the 6 items translated. The 
last chapte1 non-theological In spite of its 
name Christianismi Restitutio is a 7-page ex 


access. 
work in which Servetus’ 
writings are 


only 
available In 


while many are 


cerpt dealing with the discovery of the pul- 
that 
his translation is pre- 


circulation from rarest of | six- 


teenth century books 


ceded by 


monary 


y a lucid and entertaining account of 
the events leading to Servetus’ execution by 
Calvin and 


an essay on how Servetus came 
by his important discovery. It is charactet 
istic of Servetus’ puzzling nature that in 
Heeing fron persecution he felt it necessary 
to attend church in Geneva, 
caught by the Calvinists, tried and executed. 

O'Malley concludes that Servetus’ achieve- 
ment was chiefly in a better emphasis of the 
information which was already to be found in 
Galen’s De Usu Partium ( Books 6&7). Yet 


he suggests that 


where he Was 


Servetus’ rearrangement of 
“likely” due to theological re- 
quirements; namely, the need for introducing 
the vital spirit into the blood and thus to 
the arteries of the whole body. One turns 
hopefully to the translation of Servetus’ text 
but is quickly engulfed in a hodgepodge of 
theology and a confused conglomeration of a 
triple spirit that is “the single spirit” with 
occasional scintillating observations on the 
relative size of the pulmonary artery and of 
the left ventricle of the heart. Suggestive in 
the same way are the hairlike arteries (cap 
illaribus in the choroid plexus, described 
well before Maipighi as a new kind of vessel: 
the termination of arteries. 

Two other chapters in this book are medi- 
cal: “The Apology against Fuchs” (not much 
more than a philological exercise, according 


( salen Was 


( 236 ) 


to O'Malley ); and 
Syrups” 


A Complete Account of 
(the longest of the six, being an 


expansion of the “Apology against Fuchs” 
and the Arabists and in support of the new 
Greek School of Medicine 


three chapters are on “Ptolemy’s Geography”, 


The remaining 


Astrology” 
requirements prevent consideration ot 


and a “Discourse in Favor of 
Space 


these, to me, less significant topics EF. K 


Ru-Hr Tyres. APPLICATIONS IN CLIN 

ICAL AND LEGAL MEDICINE AND ANTHROPOI 
ocy. By A. S. Wiener, M.D. Pp. 763; illus 
trated. New York: & Stratton, In 
1954. Price, $11.50 


Grune 
Tuts volume consists of selected articles in 
immunohematology which have been pub 
lished by the author and various coworkers 
the discovery of the 
It offers ready 


since rhesus factor 


access, therefore, to some of 
the important contributions to this complex 
and still rapidly expanding field. In some 
instances where ideas presented in earlier 
valid, the 


notes in 


articles may no longer be author 
order to 
bring the subject matter up-to-date. 

Those Rh-Hr blood 
and their applications in clinical and 
their anthropologi« as 
pects will find much of value in this col 


lection 


has inserted explanatory 
interested in types 
legal 
medicine, and in 


PROBLEMS IN THE ANATOMY OF THE PELVIS 
By Epuarp UHLENHUTH, PH.D., Prot. of 
Anatomy, University of Maryland School 


of Medicine with the assistance of DeWrri 
T. Hunter, M.D., Instructor in Anatomy 
Pp. 206; 82 ills. Philadelphia: J. B. Lip 
1953 $10.00 


pincott Price, 


Anatomy of the 
presents a 


In his Problems in the 
Pelvis, Dr. Uhlenhuth 
tailed, concise description of the morphol 


very de 


ogy of the pelvic region. The pelvic organs 
of both the male and female 
in their precise relations to the retrovesical 
Particular 
fascial planes and their importance in sur 
gery of the pelvis. The material presented is 
excellent, and details not to be 

the usual texts are included. Controversial 
points are adequately discussed and the var 


are considered 


space emphasis 1S placed on 


found in 
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ious interpretations presented. In several in- 
stances the opinion given is followed by a 
scholarly discourse explaining the origin of 
the controversy. 

Although the text portion of the atlas is 
very well handled and the quality of the 
illustrations is excellent, one must condemn 
the method used to label the figures. Num- 
bers are used to identify structures on the 
plates and an explanation given on a facing 
page. Direct labels would be a great im- 
provement and make the atlas more easily 
used 

Phe atlas is not intended for the beginning 
student in Anatomy. It is highly recom- 
mended, however, to those interested in 
surgery, to proctologists and to urologists. 


LECTURES ON THE THyromw. By J. H. Means, 
M.D., Jackson Professor of Clinical Medicine 
Emeritus, Harvard University. Pp. 113; 12 
ills. Cambridge: Harvard University Press. 
1954. Price, $3.00. 

Mvucu of the rich experience of a great 
teacher and investigator, who devoted most 
of his career to the study of the thyroid and 
its diseases, is sublimated in these five lectures. 
Their topics are revealing: The Integrative 
Action of the Endocrine System; The Thyroid 
Hormone (Its Elaboration in the Body, the 
Significance of Its Structure and Its Action on 
End Organs); The Use of Hormones, Drugs 
ind Radiations in the Management of Thy- 
roid Disease; Clues to the Etiology of Graves’s 
Disease The Need for Iodine. The style. is 
vivid, forceful and personal, so that the book 


nakes excellent reading. R. Kk. 


tHe THeory OF WHOLES IN CHEMIsTRY. By 
J. Vine, M.B., Cu.B. Pp. 97. London: New- 
man Wolsey, Ltd., 1953. Price $3.00. 


luis book is not particularly of interest to 
the physician, but rather to the theoretical 
hemist. In it are set forth the author’s con- 
iderations of chemical activity in relation to 
nolecular and to sub-atomic structure of var- 
us Compounds, especially in connection with 
nzymic activity. R. H. 


‘ROSSE Anrze. By Dr. MED. HENRy E. SiIGER- 
ist, Formerly Professor of the History of 
Medicine at the University of Leipsig and 
Johns Hopkins University. 3rd ed. Pp. 440; 
74 ills. Munich: J. F. Lehmanns Verlag, 
1953. Price, DM 24. 


One of the world’s leading medical histor- 
ians, who is also an outstanding writer, here 
tells the essentials of the history of the healing 
art in a series of 62 biographies of great phy- 
sicians from Imhotep and Aesculapius to 
Cushing, von Miller and Sauerbruch. Skill- 
fully joined by background material on con- 
temporary science, practice and profession, 
the biographies give a vivid story of both men 
and medicine that makes excellent reading. 
In the preface to the first edition in 1931, 
Sigerist’ points out that just as Bach and 
Mozari would indeed be dead without the 
artists who keep playing their music, so the 
medical great would have lived in vain with- 
out the practicing physician who follows and 
implements their teaching, and to the un- 
known practitioner he therefore dedicates the 
work. It is indeed fortunate that the author, 
now retired from academic duties but en- 
gaged in writing an 8-volume history of med- 
icine, took the time to bring out the third 
edition, revised and increased by 5 more 
“lives”, of this excellent book. Those who 
know German are urged to read it. Indeed, 
were an English translation available, it should 
be in the hands of every medical student. 


ZENTRALBLATT FUR VETERINARMEDIZIN. Vol- 
ume 1, Nos. 1 and 2, July and November, 
1953. Pp. 113 and 100; 30 and 44 ills. Ber- 
lin: Paul Parey, 1953. 

THE sooner more doctors of medicine real- 
ize the importance of nonhuman reservoirs 
of human infectious disease, the sooner will 
many problems of human medicine be solved. 
For this reason, we are willing to review in a 
medical journal the appearance of this new 
publication in Veterinary Medicine. Issues are 
to appear at no set time, but about six a year 
ure - cle The two issues which have been 
published are noteworthy for the excellence of 
the subject material, the format and the illus- 
trations. A number of the articles have direct 
interest to human medicine. A practical fea- 
ture is the printing, at the end of each article, 
of summaries in English and French. R. K. 


TREATMENT OF ‘Toxic WITH 
RADIOACTIVE lopine. By LinpoN SEED, M.D.., 
Clin. Assoc. Prof. of Surgery, University of 
Illinois, and THropore Frevps, M.S., Instr. 
in Radiology, Northwestern University Med- 
ical School. Pp. 116; 17 ills. Springfield, 
Ill.: Charles C Thomas, 1953. Price, $3.75. 
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BOOK 


THE autl have performed an invaluable 
service In Tung in this small monograph, 
prehensive and temperate sum 
nary of current technology and experience 
1 the use of radioactive iodine in the diagno 
sis and treatment of hyperthyroidism While 
emphas I the any technical precautions 
which it is necessary to observe, they have 
voided iki it seem formidable to thos« 
alre 1\ the fie ld 

A concise ind moderate e\ iluation of the 
place of radi iodine therapy in thyrotoxicosis 
is presented While one might differ in opin 
ion wit! the vuthors regarding detail, this 
reviewer can offer only praise for the mon 
ography whole. ind commends it not 
to the « eC! but to the novice, as the most 
renerally satisfactory introduction to the sub 
ject now ilable R. R 
\Miusic THERAPY. By Epwarp Popo.sky, M.D 
Pp 335 > ills. New York Philosophi il 
Library, 1954. Price, $6.00 

is very complet book with the 
editor | irefully selected irticles on 
many aspe ts of his theme There ire thirty 
me articles ranging from “Music as an Ad 
junct to Electric Shock Therapy” to “Music 
Therapy in  Psychosomati: Gastric Dis 
orders”, and “Music Therapy for Acute Grief”, 
to: “Control of Athetotic Tremors by Sound 
Control” The use of musk through « irphones 
prior to operation is highly recomm« nded. So 
| S not too popular with patie nts 
b 1 lies of the after-dinner typ 
ire well liked and benefi ial to “blue” moods 
Hymns, spirituals and martial music are not 
well tolerated Stories and selected re idings 
s well as seem excellent for children 

Chere ounts of expe rimental work 
in this large and growing field of activity 
Che book S \ tluable und should be very 
interesting to anyone who wishes to know 
what can be achieved with music in various 
fields of ine O. E 
PHYSIOLOGICAL FOUNDATIONS OF NEUROLOGY 

AND PsycuraTRY. By GELLHORN 

M.D., Px.D., Prot of Ne urophysiology, Unis 


f Minnesota. Pp. 556: 107 ills Minneapolis 


University of! Minne sota Press. 1953 Price, 
$8.50 
DHE thor, an outstanding ne urophysiolo 
gist and investigator in that field, says in his 
preface that he aims to present “some physio 
logical foundations of neuropsychiatry.” This 
does 1 stimulating and very readable 


AND NOTK 


manner. The book is a t for all who prac 


tice neurology psychiatry and 
especially for those wh nvestigate and ex 
periment in either of the 

Phe experimental work of the author and 
ot a great many others is very well and ack 
juately presented and upported by over 


twelve hundred reference The use the 
book as a reference vol made easy by 
the ver complete index. h luded are discus 
sions of the neuromuscular system, Conscious 
ness, autonomic physiolo integrations ind 
ippli itions, the latter tly with reference 
to shock and carbon mone xicle therapic 
G 

Meprzin IN BEWEGUN By Dr. Mep. Ricn 
SreBeck, Professor of Internal Medicine 
University of Heidelber nd ed. Pp. 49 
Stuttgart Georg Thi Verlag, 1953 

Grune & Stratton, New York, U. S. Agents 
Price, DM 33 

Tuts volume represt interest ind 
hallenging ipproa h tot writing ol text 
book in medicine for student ind pr ictition 
ers. Shorter than 1 ( t mary it presents 
simply the essentials of the ymmoner medical 
onditions, but the emp! on perspe tive 
na proportion between torical background 
nd the newer knowledg: The writer is a 
linician of long experience, a successful 
teacher. and a man of broad philosophic out 
look. That he succeeded reasonably well i 
shown by the call for this second edition, fou 
vears after the first. The bo k is recommended 
those vho read Get & 
fue Conovurst OF PLAGUI By | ABIAN 
Hirst, M.D. Pp. 475 ills. New York 
Oxford University Pre 1953 Price 
$11.00 

story of plagu includes some of th 
most harrowing chapters of human expel 
ience. It has, therefore played a significant 
role. from the earliest days of recorded his 
tory the present in influencin humat 
thought and ction Lhe story of its con 
quest is in essence the history of man’ 
iwhievement in recogni the nature ol 
contagious diseases and the manner ol their 
spread The author brings to his task a life 
long interest in the history of science, a 
personal share in the study of plague dur 
ing 22 years in various parts olf the world 
where it still exists, and a fine literary talent 
The result is a book that is one of the out 


standing publications in the field of 


epl 


\ 
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lemiology and medical history. Part One 


eals with the Traditional Conceptions — of 
the Nature of Plague (supernatur il beliefs 
the variou concepts of miasma, contagion 
nd microbial factors in disease). Part Two 


LiSCUSse \lodern Conceptions of the Na 
ture of Plague 
Phree, the il of Plague in Time and 
Space ind Part) Four the Conquest of 
Placue Written in clear and simple 


its cause and vectors), Part 


meuage the book will prove readable and 
structive to anyone lay or medical, in 
erested in the health of nations or in the 
portant pect of the evolution of the 


\N Approach GENERAL Practice. By R 
|. F. H. Pinsent (M.A., M.D. Canras Pp 
166. Edinburgh and London: E. & S. Liv 
ngstone, Lt Williams & Wilkins Co., Bal 
re { S. Agents), 1953. Price, $3.50 
litis 1 text written by a general prac 
i ! r t e expecting to go imto this 
pe of practice. A good deal of valuabk 


relative to the medical, le gal and econ 


lnitri es OF practice 1s contained with 
its cove Unfortunately, much of the 
writi i ippli ible to British practice and 
t to American 
An interesting sidelight on British medicine 
revealed by the author's « planation of som 
ent forms that must be under 
{and filled out by the practitioner. This 
is the author, is an incomplet outline 
Sic Semper Socialism! W.S 
Mayon Furcs. Brookhaven 
Svimposi 1 Biology No. 5. Pp. 234 
Upton, New York: Brookhaven National Lab 
tory Price $1.35 
lime is Number 5 of a series of 
Nposi ponsored by the Biology Ds part 
nt, Brookhaven National Laboratory. It is 
interest especially to those who wish to 
the developments of research the 
lds of metabolism. A series of papers is 


esented which were read at a symposium 
ld September 3 through 5, 1952, by the 
Nowy Department, Brookhaven National 
tboratory Associated Universities, Inc. 
ese papers deal with current studies on 
rbohydrate, protein, and lipid metabolism 


the following authorities: 
S. Soskin; A. Wick and D. R. Drury; E. H. 
risower and G. L. Searle; S. S. Chernick: 
Le Vir and M. S. Goldstein: 1D. Stetten, |r.; 
Handler; M. R. Stetten; F. Dickens, R. 
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O. Brady and S. Gurin; W. Sakami and H. 
Rudney: S. Korkes; S. Weinhouse. R. H. 


GERMAN-ENGLISH: ENGLISH-GERMAN _ Dic- 
MONARY FOR Puysictans. 2 volumes. By 
Pror. Dr. Mev. Frerz LeyEUNE AND WERN- 
en EF. Bunyes, Lecturer in English, Mainz 
University. Pp. 1349 and 1737. New York: 
Grune & Stratton, 1952. Price, $6.00 and 
$14.00 respectively 

lis work, printed in Germany, is not in- 
tended to be an all-inclusive medical diction- 
iy but rather practical publication for 
German physic ians whom postwar conditions 
have brought into increasing professional con- 
tact with English-speaking peoples. Volume 
1, begun while its physician-compiler was a 
prisoner of war in the United States, covers 
German-English; and Volume 2, larger by 
nearly halt presents the English-( serman 
cabulary and is the joint effort of the first 
author and a teacher of English at Mainz 
University. Phonetic transcriptions, accents 
and shadings of meaning are oriented toward 
British usage. The selection of words in the 
first volume Is excellent and ives evidence 
of the complete familiarity of the author 
with his native language. In the second vol- 
ume, the authors over-compensated for a 
lesser familiarity with English by including 
i larger number of English terms of relative 
rarity. But they have also added to the use- 
fulness of this volume by the inclusion of 
some colloquialisms and slang terms. The 
format and size are convenient. R. K. 


Acure Anunia. By Ciaus Brun. Pp. 215; 
62 ills. Copenhagen: Ejnar Munksgaard, 
1954. Price, 30.00 Dan. Cr. 


Tus is an excellent monograph on so-called 
“lower nephron nephrosis”, which the author 
prefers to call tubulo-interstitial nephritis. 

The author's historical review is revealing. 
He points out that the Germans had described 
this condition in detail in World War I where- 
as the English and American literature gen- 
erally credits Bywaters & Beal’s World War 
Il description of the “Crush Syndrome” as 
the first significant contribution. 

The monograph relates studies of renal 
function in acute anuria and their correla- 
tion with morphologic changes. The structural 
changes have been studied by the technique 
of needle biopsy as well as postmortem studies 
of kidneys fixed rapidly after death. It would 
appear that a number of changes usually at- 
tributed to the disease process are the result 
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of postmortem autolysis which occurs to a Tue authors of this volume are in almost 
degree not generally appreciated. The au- complete disagreement with the results of the 
thor’s studies confirm the findings of Oliver Kinsey study on female sexuality. They con 
that “lower nephron nephrosis” involves all tend that his findings and the conclusions 


tubule. Moreover, 
early in the course of the anuric process the 
often in the inter- 
stitial renal tissue with minimal tubular find 
these tern) 
terstitial nephritis appears preferable to lower 
W. S. 


segments of the renal 


outstanding changes are 


ings. For reasons the tubulo-in- 


nephron nephrosis 


CHEMIstRY. A Gutpt 

ALMA Pu.D., 
Professor of Biological Chemistry, 
University of Illinois College of Medicine 
Pp. 266. Springfield, Ill.: Charles C Thomas, 
1953. Price, $6.50. 


PRACTICAL 
FOR TECHNICIANS. By 
Associate 


LINICAI 


Tus book is written by an experienced hos 
pital chemist with the problems of the intel- 
ligent laboratory technician in mind. A fea- 
ture is the inclusion of brief working outlines 
of procedure printed on perforated sheets to 
be torn out and mounted under transparent 


plastic. The author has selected those meth- 
ods which in her experience have been most 
practical This consideration has led her to 


the inclusion of a method for determination of 
nonprotein nitrogen in blood and the omis- 
sion of a blood urea N 
structions are given concerning general lab- 


method. Good _ in- 


oratory procedures and preparation of stan 
dard solutions. The style is simple and direct 


R. H. 
PAYING FOR MepicAL CARE IN THE UNITED 
STATES. By Oscar N. SERBEIN, Jr. Pp. 543. 
New York Columbia University Press. 
1953. Price, $7.00. 


Tuts book is a comprehensive analysis and 
methods by which Ameri 
cans meet their medical bills. It is the first 
report growing out of research supported by 
The Health Information Col- 
umbia The author is_ Assistant 
Professor of Statistics at the Graduate School 
of Business of that institution. The book con- 
tains a amount of factual ma- 
terial, well and objectively presented. All 
students, both lay and medical, will find this 
a valuable work of reference. mR: Ki. 


evahiation of the 


Foundation in 
University. 


tremendous 


FEMALE 
M.D. 


MytTH OF 
BERGLER, 


KINSEY 
EDMUND 


SEXUALITY. By 
AND WILLIAM S. 


Krocer, M.D. Pp. 200. New York: Grune 
& Stratton, 1954. Price, $3.75. 


he draws from them can he questioned be 
cause the methodology is based upon a num 
that the 
subjects do not represent a true cross-section 
United States but 
include an unusual 


ber of false premises. They believe 
of the population of the 
that they 


of individuals 


rather number 


with emotional disturbances 
and that the information obtained from them 
their 


defines 


ludes only 


Kinsey 


the purpose of sex life incorrectly; he draws 


is unreliable because it 


conscious verbalizations also 
unwarranted analogies between human beings 
and lower animals and fails to distinguish be 
tween the normal and abnormal forms of or 
gasms and of sexual outlets. In other respects 
he also fails to differentiate 
this is particularly true in his 


between normal 


and neurotic: 


perversions whic h he 


sexual } 


consideration of 


considers to be normal because he believes 
them to be so prevalent and because they 
may produce orgasm 

Kinsey also ignores completely the psycho- 


logic aspects of frigidity homosexuality and 


of gynecologic abnormalities in general and 
thereby misinte rprets many of his facts 

The authors, one a_ psychoanalyst and the 
other that the 


is dangerous because by contending that many 


a gynecologist, believ« report 


emotionally motivated abnormalities such as 


premature ejaculation, frigidity and homo 


normal it may prevent adequate 


sexuality are | 


treatment and may also serve as an induce 
ment to some individuals to become active in 
an abnormal role. They also believe that his 


assumption that human beings should carry 
level will 
the incidence of sexual neurosis and 


on sexual activities on an animal 


of promiscuity as well ]. W 


UNDERSTANDING THE JAPANESE MIND. By 
JAMEs CLARK MOoLoney, M.D. Pp. 246. New 
York: Philosophical Library. Inc., 1954. Price, 
$3.50. 

Tue author, a psychoanalyst, explains Jap 
anese obedience and repressed hostility by 
utilizing historical material, 
centuries of an unbroken culture in which the 
individual subordinated to the State 
efforts to correlate 
childhood training in Japan with such phe 
nomena as character traits, increased allergic 
and hypertensive disease, and an alleged low 
Sucl 
speculations are most fascinating, particularly 


as .evidence for 


was 


Less scientific are his 


incidence of paranoid schizophrenia. 
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when the author conjectures the baby’s sen- 
sations who “carried in a sling on the moth- 
ers back facing forward—sees for himself 
ind will experience for himself how grownups 
ooperate or get along with one another”. In 
later chapters the author reviews psychoana- 
lytic practice in Japan and concludes that it 
has been culturally modified to promote the 
insignificance of the individual in contrast 
to occidental psychoanalysis which strives to 
expand individuality. The book is recommend- 
ed to those interested in Japan, despite the 
unxiety which may be induced by the author’s 
warnings that the “repetition compulsion” of 
the Japanese people may seek revenge in 
| for our atomic attacks A Sa 


kina 


fue Year Book OF NEUROLOGY, PSYCHIATRY, 
Neurosurcery. Neurology edited by 
Rotanp P. Mackay, M.D., Professor of 
Neurology, University of Illinois; Psychiatry 
edited by Notan D. C. Lewts, M.D., Direc- 
tor of Research in Neurology and Psychiatry 
in New Jersey State Hospitals and Agencies; 
Neurosurgery edited by Percival BaAILey, 
\LD Distinguished Protessor of Neurology 
ind) Neurological Surgery, University of 
Illinois, and Oscar Sucar, M.D., Associate 
Professor of Neurological Surgery, Univer- 
sity of Illinois. 1953-1954 series. Pp. 604; 
132 ills. Chicago: Year Book Publishers, 
1954 Price 86.00, 


Ir is always a pleasure to receive this per- 
nnial litthe book. The articles abstracted have 
been taken from journals received by the 
withors from November, 1952 through Octo- 
ber, 1953 

Dr. Oscar Sugar has been added as co- 
uthor to the section on Neurosurgery. 

It is obviously impossible to include all 
irticles pertinent to the three specialties. The 
uthors, as in the past, have abstracted those 
ntroducing new concepts or procedures or 
hose of general interest. 

The occasional short comments at the end 
f each abstract by the editors, as often 
gainst as for the writer’s conclusions, adds 
pice stability. 

The student, intern and resident, as well 

practitioner and specialist will find in this 
lition, helpful data and stimuli to read many 
the original articles abstracted. M. S. 


History OF THE THEORIES OF AETHER AND 

ELecrriciry. By Si EpmMuNp WHITTAKER, 
h.R.S., Honorary Fellow of Trinity College 
‘ambridge. Pp. 319. New York: Philosophi- 
il Library Inc., 1954. Price, $8.75. 


Tue revolution in physics which took place 
from 1900 to 1926 is superbly described in 
this book. The discoveries of Special Rela- 
tivity, the older Quentum Theory, General 
Relativity, Matrix Mechanics and Wave Me- 
chanics are included. The nine chapters with 
references to 648 authors start with The Age 
of Rutherford and end with The Discovery of 
Wave Mechanics. This is an exciting period 
in the history of physics and the material is 
handled expertly. The road is not smooth for 
the nonmathematical reader as the argument 
must necessarily be carried out with the aid 
of higher mathematics. G. H. 


OsTEOSKLEROSE UND KNOCHENMARKFIBROSE. 
By Rupo_r SroprMeEisTER, STEFAN SAND- 
KUHLER, AND ALBERT Laur. Pp. 135; 29 ills. 
Stuttgart: Georg Thieme Verlag, 1953. Price, 
DM 28.50. 


Tuts monograph, written in German, deals 
primarily with osteosclerosis and with fibrosis 
of the bone-marrow spaces. The clinical, 
roentgenographic, anatomic, and histologic as- 
pects of these syndromes are described in 
some detail. In addition, there are illustrative 
case histories and some excellent photomicro- 
graphs. Hematologists, radiologists, and pa- 
thologists who are especially concerned with 
these unusual disorders will find this volume 
of interest. 


THe Brirish CONTRIBUTION TO MEDICINE. By 
Dr. JAIME JARAMILLO-VARANGO, Former Rec- 
tor of the Faculty of Medicine of Bogota. 
Foreword by Sir Arthur MacNalty, M.D. 
Pp. 220; 42 ills. London: E. & S. Livingstone, 
1953 (Williams & Wilkins, Baltimore, U. S. 
Agents). Price, $6.00. 

Tuts entertaining book has an unusual 
origin. Written by a prominent surgeon and 
former head of a medical faculty who also 
had been Colombian Ambassador in London, 
it was designed for the use of the medical 
world in Latin American countries, but also 
as a permanent memorial to his mission in 
Great Britain. Writing it first in Spanish, he 
has also prepared an English version under 
the above title, which the reader should not 
take too literally. Analysis of several of the 
7 chapters reveals that in them the British 
contributions amount to less than half of the 
text. The chapter on Penicillin is quite prop- 
erly almost all British, but in the 45-page 
chapter on Antibiotics, for instance, British 
achievements add up to 2 or 3 pages. Never- 
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theless, the author has achieved his purpose 
in providing a very readable account of six 
fields in which great progress has been mace 
in recent years: the nature and treatment of 
the typhoid groups, malaria, the vitamins and 
cancer, and the already 
penicillin and 


book be with 


aiseases, 


nutritional 


mentioned antibiotics The 


a general historical survey 
and offers 


more 


specialized surveys the 
separate chapters It is liberally documented 
with footnote references, that are presumably 
iccurate, and has numerous good illustrations 
mostly well chosen and unhackneved 


K 


RORSCHACH RESPONSE IN OLD AcE. By Loutst 


BaTEs AMeEs, PH.D. AND JANET LEARNED 
Pu.D, Pp. 229. New York: Paul B. Hoeber 
In , 1954 Price, $6.75 

Tris study follows the same principl of 


research applied by the authors to children’s 
Rorschach responses. It may be considered a 
unique pilot study of how 200 healthy, alert 
(60 men and 140 wo 
aged 70 to LOO years old) adjusted emo 
tionally and intellectually the 
aging according to the criterion of 


and active old peoplk 
men 
process ot 
their re 
sponses to the Rorschach. The authors divide 
their subjects into 3 categories; normal, pre 
senile 


senile and according to the degree of 


intellectual acuity and_ efficiency, emotional 


responsiveness and control, inner conflict and 


productivity is seen in. the responses 


Phe scientific care and precision with which 
statistical 


findings were 


validity and _ relia 


establishe dl 


the quantitative 
bility of the 
vious. The finding was that a 
90-year old individual may have a_ higher 
level of integration than that of a 70-vear old, 


Is ob 


most dramatic 


or even much younger adults. Within both 
the pres nile and senile categories were found 
1) responses that occur normally only in 
children’s records, and (2) responses that ar 


hardly ever found in either “normal” child or 
adult records 
The volume can be of great value for 


geriatrics. Because of the intrinsic statistical 
nature of this study of “normal” old people, 
it contributes more to the understanding of 
the ‘average pe rsonality pattern of aged peopl 
than it does towards setting up criteria for 
the more quantitative and dynamically orient 
ed interpretation of any one given elderly 


individual 


INFANCY AND CHILDHOOD 
INGRAHAM, M.D., Neuro 
Children’s Medical Center. 


NEUROSURGERY 
By Franc D. 


surgeon-in-Chief 


MEDICAL SCIENCHI 


Boston, Massachusetts, and DonaLp D. Mart- 


son, M.D.,. Neurosurgeon, Children’s Medi 
cal Center Pp. 456; 482 ills Springfield 
Ill.: Charles C Thomas, 1954. Price, $15.00 
lne authors state that the purpose of this 


book is not to serve as an encyclopedic ret 


entire field of neurosurgery 


but rather 


studic S 


erence text m the 


in childhood, it is a desc ription ol 
the diagnostic prin ipl s of pati nt’s 
care and methods of surgical treatment which 
have been developed or have been found most 
to date in the 


Neurosurgic il Service of the 


satistactory experience of the 


Children’s Medi 
i| Center in Boston’ 


Phe book IS divided into LO parts is fol 


lows Part | Congenital Anomalies of the 
Central Nervous System and Coverings; 2 
Hydrocephalus; 3 Trauma; 4) Intracranial 
Pumors; 5 Intraspinal lumors; 6 Intec 
tion: 7) Cerebrovascular disorders; 8 Epi 
lepsy; 9) Lead encephalopathy; 10) Pediatric 


Neurosurgical Anesthesia 
Phe authors’ wide 


describe thew 


rience with the con 
ditions they 
tions to. the 


dural 


original contribu 
diagnosis ind treatment of sub 
Cranirostenosis ind 


other 
authoritative 


hvdro 


makes thi 


hematoma 
cephalus ind 
book 


It is profuse lv illustrates 


onditions, 


with many origin i 


taken du 


olor Phose 


photographs some 
ing operations are superb 

Although, as the authors state in their pret 
Ce this work deals mainly with thei: expel 
ind methods, it will be 


indispe nsabli 
to the 


pediatrician and 
resident. staff treating thes« 


wroblems M. 


neurosurgeon, ter 


varticularly, the 


CARCINOMA OF THE Coton. By LELAND S 
MeKrrrrick, B.S., | 


Clinical Professor 


of Surgery. Harvard Medical School, and 
FRANK C. WHEELOCK, JR., A.B., M.D., Assis 
tant Surgery Hari ird Medical School 
Pp. 94; 12 ills. Springfield, Il.: Charles ¢ 


Price 


1954 


monograph Is one In 


Thomas. 


a series dealin: 
It admittedly is not 


intended as a complet ind 


with abdominal viscera 
thorough treatis« 
on the subject of cancer of the colon. Rather 
it attempts to fashior 


present a concise 


the more important clinical and diagnosti 


ispects of this disorder and the basic prin 
ciples guiding its -surgical treatment. In con 
sidering the latter, the opinions of the author 
and the 


tavor 


techniques of the operations the 


are clearly set forth. Abdomino-perinea 


resection for cancer of the rectum has beer 


purposely omitted because the authors con 
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sider this procedure to be so well standard- 
ized and so widely accepted as not to require 
discussion Special consideration is devoted 
to diagnosis and management of polyps of 
the colon because of the close relationship 
between these lesions and cancer of the large 
bowel. Th monograph is neatly printed and 
written in a style that makes for easy read- 
ing. Even though its size and purpose permit 
mly superficial coverage of this broad and 
important subject, one may find in it most of 
thie pertinent information that the practicing 
lini ail | 


surgeon would want to have re- 
irdin cancer of the colon a B 


Narurne oF Virus MULTIPLICATION 
Edited by Sir PAauL Fitpes and W. E. Van 
HiyNINGEN. Pp. 320; 76 ills. New York: 
Cambridge University Press, 1953. Price, 
$6.50 

fits volume consists of a series of discus- 
ions pres nted at the Second Symposium of 
the Society for General Microbiology at Ox- 
ford University. Some 45 prominent chemists, 
physicists, and other research workers par- 
ticipated in this basic approach to virus mul- 
tiplication Included are discussions dealing 
with protein synthesis, the consideration of 
virus multiplication as a form of protein syn- 
thesis, and metabolic aspects ot virus repro- 
luction Bacteriophages, insect viruses, and 
fowl tumor viruses are also considered from 
the standpoint of factors related to their re- 
production 

An interesting and valuable feature is the 
inclusion of questions and answers which fol- 
lowed each presentation. Workers concerned 
with fundamental biologic aspects of viruses 
will find this volume a worthwhile reference 


ANATOMY FOR SURGEONS. VOLUME I: THI 
Heap AND Neck. By W. Henry 
HEAD, Pu.D., Professor of Anatomy, Mayo 
Foundation, University of Minnesota. Pp. 
560; 326 ills. New York: Paul B. Hoeber, 
Inc., 1954 Price, $10.00 


luis is the first of a three-volume book on 
natomy for surgeons. The author has not 
ntended that it should be a complete descrip- 
ive anatomy. He has “attempted to present 
n readable form, that regional anatomy which 
of particular importance to the surgeon.” 

The author, who is an anatomist, has had 
lose collaboration with surgeons at the Mayo 
linic who have carefully revised and criti- 
zed the chapters pertaining to their work. 


AND NOTICES 

This volume deals with the head and neck 
and is divided into 9 chapters, as follows: 
1) The cranium; 2) The orbit; 3) The ear; 
1) The nose and paranasal sinuses; 5) The 
fascia and fascial spaces of the head and 
neck; 6) The face; 7) The jaws, palate and 
tongue; 8) The pharynx and larynx; 9) The 
neck. 

Throughout the book, the author consis- 
tently correlates the anatomy with surgical 
procedures and frequently describes the prac- 
tical physiology involved. 

The illustrations are easily understood. 

The surgeon will particularly appreciate the 
concise and clear description and illustrations 
of deviations from normal anatomy which he 
would not find in the usual textbooks of 
anatomy. 

This book should be in every surgeon's 
library. M. S. 


By E. Grey Drmonp, 

M.D... University of Kansas Medical Center. 
Pp. 261; 272 ills. St. Louis: C. V. Mosby 
Co., 1954. Price, $14.00. 

Tuts book is a simple presentation of elec- 
trocardiography designed for the beginner. 
Consideration is made of the instruments used, 
of the technique employed and, also, of the 
organization of an electrocardiographic de- 
partment. Fundamental concepts are briefly 
mentioned. The findings in the normal and in 
the abnormal are presented and discussed in 
terms of vectors. Illustrations and diagrams are 
adequate, both in number and quality. One 
chapter is devoted to various arrhythmias and 
another to congenital heart disease. The final 
chapter is a collection of informal letters from 
electrocardiographers in various parts of the 
country emphasizing the limitations of the 
clectrocardiographic diagnosis of left ventric- 
ular hypertrophy. It is a sobering thought 
to end a book with the note that, indeed, 
amongst authorities, there is much to be 
learned. The book is recommended to those 
desiring a knowledge of electrocardiography. 
It will be useful also to those teaching the 
subject. J. 


DiskASES OF THE Liver. By A. 
SpeLLBERG, M.D., Assoc. Prof. of Clin. 
Medicine, Univ. of Illinois. Pp. 646; 93 ills. 
New York: Grune & Stratton, 1954. Price, 
$16.50 

Dr. SpectBerc, in this book, fills a gap, 
long existent, in supplying a text on liver dis- 
ease especially suited to the needs of the 
medical student and general practitioner. Di- 
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agnostic procedures such as clinical laboratory 
tests and the morphological approach to the 
diagnosis of liver disease are well handled. 
The former are detailed briefly, but ade- 
quately, with regard to mechanisms involved 
as well as interpretation of results. The latter, 
in addition to technical details, is placed in 
proper perspective; in that emphasis is made 
for considering histological and functional 
studies of the liver as complementary pro 
cedures 

Dr. Spellberg has correlated an extensive 
literature in liver disease, yet gives the reader 
a lucid discussion even of controversial liver 
problems. With one of these, that of biliary 
cirrhosis, this reviewer might find some points 
of difference with the views emphasized by 
Dr. Spellberg, but since all the evidence for 
a clear definition of this problem is not yet 
available, differing points of view must nec- 
essarily exist 

In general this reviewer would consider 
this text a useful and valuable addition to the 
library of books on liver disease. iM. 3. 


THE PsycHOLOGY OF THE CRIMINAL ACT AND 
PUNISHMENT. By Grecory ZiLBoorc, M.D 
Pp. 141. New York: Harcourt, Brace and 
Company, 1954. Price, $3.50. 

Tuts book is the result of a series of lec- 
tures given by the author at Yale University in 
1953, under the joint auspices of the Schools 
of Law and Medicine, for which the author 
received the Isaac Ray Award of the American 
Psychiatric Association. The author discusses 
the philosophy of crime and punishment in 
the first two chapters entitled “The Nature 
and the Quality of the Act” and “The Deter- 
rent Effect of Punishment”. He then takes 
up the psychology of asocial behavior in four 
chapters discussing aggression, transgression 
and the drive to punish. He concludes with 
some suggestions about psychiatry and psy- 
chiatrists. It is a most readable as well as a 
competent book on the most modern think- 
ing in this field. The author says “it is not 
enough to be correct or accurate; it is also 
mandatory to fuse our legal and psychiatric 
functions with a morality that is practic al, not 
merely given recognition.” 


FUNDAMENTALS OF CLINICAL CANCER. By 
LEONARD B. GoLpMAN, M.D. Pp. 312; 22] 
ills. New York: Grune & Stratton, 1953. 
Price, $8.75. 


Tuts book serves a most useful purpose as 
a source of general clinical information on the 
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various anatomic and histologic types of cancer 
The general practitioner will find this book 
fulfilling the need of a quick reference with 
out resorting to extensive narration or discus 
sion. Some of the ideas on treatment are 
undoubtedly based on the author’s experience 
and opinion and are not always the best or 
generally accepted method of treatment 

An excellent bibliographic reference is in 
cluded on each subject | B 


BrocueMistryY OF Gastric Acip SECRI 
rion. By Epwarp J]. Conway, M.D., D.S« 
F.R.S., Prof. of Biochemistry, University Col 
lege, Dublin, Ireland Pp. LS5 29 ills 
Springfie Id, Il Charles C Thomas, 1953 
Price, $6.50. 

IN this monograph, 1 noted authority on 
the subject gives a comprehensive review of 
the present day knowledge regarding the ace 
old and still unsolved problem of the intimate 
mechanism of hydrochloric acid secretion in 
the stomach. There are brief but very lucid 
chapters on anatomy and histology of | the 
gastric mucosa, and also on the general mech 
anism of parietal secretion, which serve as 
an adequate background for the discussion of 
the main problem Phe general biological 
aspects of the secretion of hydrogen ions and 
various theories concerning the chemistry and 
energetics of the processes involved ure de 
scribed in a detailed and most interesting 
manner, with emphasis on the work done in 
the author’s laboratory. Discussion of the gas 
tric urease-ammonia mechanism and _ its pos 
sible significance in the etiology of peptic 
ulcer is of unquestionabl interest to the medi 


cal profession. In this reviewer's opinion, this 
monograph deserves a place not only in the 
library of the physiologist but also in that of 
the practicing physician 


A Docror TaALKs TO Women. By SAMUE! 
RAYNOR MEAKER, M.D., Prof. Emeritus of 
Gynecology, Boston University School of 
Medicine. Pp. 231; 12 ills. New York: Simon 
and Schuster, 1954. Price, $3.95 


4 Docror TALKs TO WOMEN is an admit 
able nontechnical textbook of gynecolog) 
which should go a long way toward counter 
acting some of the sensational “medical re 
ports” in popular magazines. Included are 
discussions of female anatomy, the physiology 
of menstruation, fertility and early pregnancy 
and of the effect of the emotions on physical 
functions. Most of the common gynecologic 
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disorders are described and an attempt is 
made to present understandable information 
concerning their etiology and the means by 
which they can be corrected. Treatment 
methods such as operation, hormones, irradia- 
tion, douches, and so forth are also discussed. 

It is not surprising that the material in this 
hook is presented so simply and clearly yet 
completely because its author has long been 
considered to be an able teacher with an in- 
tense interest in providing patients with a 
reasonably clear concept of normal body func- 
tions and of the diseases which may affect 
them. The book may indirectly serve another 
important purpose, that. of physic ian educa- 
tion. The emphasis on complete and careful 


amination, the rational use of endocrine 
preparations, the thorough investigation of 
bleeding, and the like, may lead) many 


thoughtful women to question the value of 
treatment prescribed without thorough evalu- 
ition It seems reasonable to believe that 
many gynecologic disasters could be prevented 
if every woman in the country were given an 
pportunity to study this book and to dis- 
uss it with an understanding physician. 


J. W. 


CARBOHYDRATE METABOLISM. By SAMUEI 
Soskin, M.D., AND RacuMie. Levine, M.D., 
Michael Reese Hospital, Chicago. 2nd ed. 
Pp. 346; 75 ills. Chicago: | niversity of Chi- 
cago Press, 1952. Price, $8.50. 

lnuis is the second edition of this well- 
known and authoritative textbook on carbo- 
hydrate metabolism. The basic scope of the 
present volume is reflected by the titles of 
the 5 major sections: 1) The biochemistry and 
nergetics of carbohydrate metabolism; 3) in- 

troductory physiological considerations; 3) 
ritical survey of the classical criteria of 
liabetes; 4) the role of the endocrine glands 
n carbohydrate metabolism; and 5) integra- 
on of physiological and clinical aspects. In- 
luded are discussions dealing with advances 
n histochemistry, the relation of the two- 
irbon atom fragment in the intermediary 
vetabolism of foodstuffs, and the results and 
nplic ations of pertinent experiments employ- 

radioactive and stable isotopes. The dis- 
ssion of alloxan diabetes, the hyperglycemic 
ctor of the pancreas, and the lipotropic ac- 
ity of the pancreas have all been amplified. 
iere is a particularly good section on the 
rmonal regulation of carbohydrate metabo- 
m 

The material is presented in highly read- 
le fashion. The final chapter on present 
mtiers of research in metabolism is both 


interesting and stimulating. This edition will 
be welcomed by medical students, physiolo- 
gists, biochemists, and clinicians. C. Z. 


Diz BepEUrUNG DES BLUTCHEMISMUs. BE- 

SONDERS IN BEZIEHUNG ZU ‘TUMORBILDUNG 
UND TUMORABBAU (Der ZELL UND GEWEBS- 
STOFFWECHSEL ALS INNERE KRANKHEITSBE- 
DINGUNG. 11. Tem). By Pror. Dr. ERNs1 
Director, Pathological Institute, 
University of Cologne. Pp. 207; 102. ills. 
Stuttgart: Georg Thieme Verlag, 1954 (In- 
ternational Medical Book Corporation, New 
York, U. S. Agents). Price, $11.40. 

Tuts monograph is concerned chiefly with 
results of investigations carried out in the 
author’s laboratory on the biological signifi- 
cance of the relationships of the cholesterol, 
sugar and phospholipid phosphorus value of 
animal serum. By plotting the serum values of 
each of these compounds against the other 
the author arrived at a system in which the 
ratio of cholesterol/sugar phosphate was 
plotted against that of serum lipid phosphorus. 
Such an empirical plot showed that increased 
values of cholesterol/sugar/phosphate were 
associated with higher values of lipid phos- 
phorus. Extensive experiments, in which 
aqueous solutions of amino acids, sodium lac- 
tate, inorganic salts or protein were injected 
into the ear lobe of rabbits, are described and 
their influence on the above ratios along with 
pathological findings are presented. Since 
there are but 12 references to work outside 
the author's laboratory and these are not 
directly related to the subject matter, the 
importance of the scientific contributions in- 
dicated in the monograph must await confir- 
mation by other investigators. 5. oe 


INFLUENZA. Review oF Current ReE- 
sEARCH. World Health Organization, Mon- 
ograph Series, No. 20. Pp. 223; 34 ills. Gen- 
eva: World Health Organization, 1954. 
Price, $2.50. 

Tuts very excellent monograph is a review 
by a group of leading influenza research work- 
ers on the present status of research in this 
field. It is the best and most complete sum- 
mary available. Dr. C. H. Andrewes has a 
finely written discussion on the epidemiology 
ot influenza in which he considers the relation- 
ship between epidemics and the antigenic 
patterns of the viruses. An excellent chapter 
is contributed by M. R. Hilleman, J. H. 
Werner and R. L. Gauld on the distribution 
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of influenza antibodies in the serum of resi 
dents of the United States 
tion on the epidemiology of influenza is an 
analysis by Z 
enza mortality during the period 1920-51 


Completing a se¢ 
Deutschman of trends in influ 


A second section, with chapters by P. von 
Magnus, Sir Macfarlane Burnet and P. 1 epine 
IS devoted to the ot the 


influenza and techniques for the 


nature viruses of 
laboratory 
diagnosis of these diseases. Finally, a section 
on th 
Francis, ]r., who considers 
|. Mulder and C. H 
treatment The two final chapters are 


by A. M AY Pavne of the World Health 


Organization who presents the Influenza pro 


control of influenza is discussed by ‘1 
vaccination, and 
Stuart-Harris who con 


sick I 


gram of the WHO and a bibliography of 
some 400 references. This is a distinguished 
monograpl iN 


ACTION OF INSULIN By Hat 
GAARD, Pu.D. AND JULIAN B. Marsu, M.D 
Graduate School of Medicine, University of 


113: 8 ills Springfield, 


1953 


Pennsylvania Pp 
Ill.: Charles 


THE authors 


Thomas Price 93.49 


undertaken the task of 


present dav knowledge concern 


h ive 
In? the 


essentials ot 


iction of insulin 


Chapters deal with 
intermediary metabolism, — the 
chemistry of insulin, physiology of insulin ac 
tion, experime ntal diabetes, diabetic metabol 
ism, the relationship of anterior pituitary and 


adrenal cortex factors to insulin action, and 


mechanisms action 
In the section on clinical aspects the insulin 
tests, the 


test, the hyperglycemic-glycogenolytic factor 


tolerance glucose -insulin tolerance 


ind insulin resistance are briefly discussed 


Clinicians and research workers will find 


and worthwhile 
status of the 


this monograph a concise 


appraisal of the current insulin 


proble 


INFECTIONS 
Colones l. 


SURGICAI By Epwin |. PULAskt 


Lieutenant Medical Corps, United 


States Army, Deputy Director, Division of 
Surgery, Walter Reed Army Medical Center: 
Assistant Chief, Surgical Service, Walter 
Reed Army Hospital. Pp. 315; i0_ ills 


Springhi Id, Ill.: Charles C Thomas, 1954 


Price $7.75 

Tuts book on surgical infections by Doctor 
Pulaski is one of the 
of the Bannerstone 
Lectures 


sist of a monograph on the gem ral considera 


American Lecture Series 
Division of the 
The first 98 pages con 


(American 
in Surgery 


REVIEWS 


AND NOTICES 


tions of antibiotic therapy ind analysis 
of the specifi antibiotics, which includes thei 
charac teristic s, dosages, and routes of adminis 
tration. The book covers the 
specific surgical infections and, in addition to 
the antibiotics 


of diagnosis ind treatment are covered in a 


remainder of the 


indicated, the clinical aspects 


concise manner 
The material 
ind idequate brevity 


] 
presente | is well organized 
ippears throughout the 
volume Wi feel that this book is of 


value to the surgeon ind the 


entire 
real section 
at ling with the special intibiotics and gen 
eral considerations of antibiotic therapy would 
field of clinical 


medicine It is a worthwhile contribution t 


be of interest to anyone in the 
the medical literature on antibiotic therapy 


C 


PYSCHOPHYSIOLOGIC NTEDICINE By 
Ziskinp, Clin Prof. of Psv 
Univ. of Southern California Pp. 370 
idelphia Lea & Febiger, 1954 


hi itry 
Phil 


Price. $7.00 


iis is a book intended by the author for 
thre roneral practitioner ind the specialist 
other fie lds than psvchiatry Theory ind tec} 


clearly explaine 


d. History-takin 


ind psychotherapy are lealt 


Cp ir 


with at length 


ind there are chapter titled “Child-Pares 
Relationships und Thei Psychopathology’ 
“Social Factors in Psy hopathology” “Psy 
hiatric I mer¢vencies Mm Medical ictice” ! 


should prove helpful to the increasing numb 
p in doing their 


work Q. | 


of physicians secking el 


psvchiatric 


PHYSIOLOGY IN DISEASES OF THE HEART AN 


Luncs. By M. D. ALtTscHULE Asst. Prof 
\led,. Harvard Medical School. Revised Ed 
Pp 554 Cambridge ird Uni Press 
1954. Price, $7.50 

In the 5 vears that have gone bv since the 


first edition of this valuable monograph mucl 
has been learned about the normal and path 
logical functions of the heart and lungs an 


relevant organs. A wide knowledge of ap 


plied biophysics and biochemistry, as well a 
and clarity of ex 
talented author 

makes this a 


mecum for the 


in excellent. critical senss 


position, all of which the 
this work obviously POSSESSES 


pathologist 


almost indispe nsable 


physiologist, and_ internist The 
longest of the 12 chapters which now com 
than half of the text, deals in 


with the various aspects | 


prist S more 


37. sub-sections 


Chronic Cardiac Decompensation The nex 


largest, as one might have guessed, is th 
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hapter on Congenital and Acquired Cardiac 
Defects, her expanded from 31 to 73 pages. 
The last 6 chapters, on Pulmonary Affections 
how but minor changes, that have required 
no further increase in the book’s size. The 
extensive (up to 35 pages ) bibliographies at 
the ends of each chapter or section are, as al- 
wavs, useful: we find no explanation of the 
bracketted bold face figures that follow many 
f the yeferences and thus far have not been 


ible to solve the puzzle E. K 


ANNUAL Review or Brocuemistrry, Vor. 22. 
1953. Edited by J. M. Luck. Pp. 729 
Stanford, Calif.: Annual Reviews, Inc., 1953 
Price 


Pia late st volume ot this valuable serics 1s 
f the same degree of excellence as its pred- 
CeSSOrs It offers an authoritative survey of 
vork accomplished in a wide variety of bio- 


hemical fields during the recent past. After 
nost interesting prefatory chapter by &. ¥. 


\ieCollum. there are presented respectively, 
eviews of biological oxidations, of proteolytic 
vin nonproteolytic enzymes 
These are followed by sections on perennial 
| | lealing ith tl | 
pr namely, those dealing with the chem- 
trv and metabolism of carbohvdrates, lipids 
tino acids and proteins There is a timely 


iew of the chemistry of cortisone. Other 


bject discussed include nutrition, fat- 
luble vitamins, water-soluble vitamins, pho- 
svnthesis, the biochemistry of vision, the 


wemistry of neoplastic. tissue, immunopoly- 
charides, the chemistry of fungi and_ the 
whemistry of antibiotics 


Phis volume is, of course, particularly valu 
ble to biochemists. However, anyone inter- 
ted in one or more of the subjects reviewed 
ll profit from reading the pertinent chapter 

chapters 

ARDIOVASCULAR SURGERY By GeraLp H. 


narr, M.D., Assoc. Clin. Professor of Sur- 
ery, New York University College of Medi- 
ne. Pp. 814; 358 ills., 4 color plates. Phila- 
( Iphia Lea & Febiger, 1954. Price, $15.00. 
lr has been a very pleasant task to review 
s book. It is clearly obvious when review- 
this book that Doctor Pratt has had a 
e personal clinical experience in the field 
diovascular surgery and has profited by 
experience. The book is completely new 
every respect. It is amazingly up-to-date 
complete. It contains a vast amount of 
cise, well-pre sented data in its 814 pages. 
ontains 358 illustrations and 261 figures 
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and 4 color plates. The illustrations are ex- 
cellent. The text is a very concise and com- 
plete work covering both medical and surgi- 
cal aspects of cardiovascular disease. Al- 
though the title suggests a purely surgical 
text, it is much more than that. As an all- 
inclusive reference book on vascular diseases 
and their treatment, I would strongly advise 
every surgeon to consider the purchase of this 
work. The price of $15.00 is indeed reason- 
able for such an outstanding work. G. R. 


Cumicat ENpocrrnotocy. By Karu E. 
Pascnkis, M. D., E. Rakorr, 
\LD.. AND ABRAHAM CANTAROW, M.D., 
Jefferson Medical College. Pp. 830; 185 ills.. 
5 in color. New York: Paul B. Hoeber, Inc.., 
1954. Price, $16.00. 


luis is an excellent and well written text- 
book which should be of value to internists, 
gynecologists and medical students. Al- 
though basic and fundamental data are pre- 
sented, the approach is primarily a practical 

lhe book is divided into three parts. The 
first deals with medical endocrinology and 
constitutes the largest section. Endocrine en- 
tities are well and clearly described and the 
therapeutic possibilities are nicely delineated. 
It suffers somewhat, as does the entire book, 
from being overly dogmatic and this reader 
has the feeling that divergent points of view 
should occasionally have been discussed. 
Nevertheless, the over-all presentation is good 
and most of the concepts are in accordance 
with generally accepted points of view. That 
part which deals with female endocrinology 
contains an interesting chapter on the endo- 
crine function of the placenta which will be 
of value to many readers. Here again, the 
author has failed to present methods of ther- 
apy of which he apparently does not approve 
but which might have been of interest to 
many readers. 

The final section which concerns method- 
ology is brief and to the point. Methods 
are outlined in enough detail so that labora- 
torics wishing to institute them will be able 


to do so. W. r. 


Wartime Psycuiarry, A COMPENDIUM OF 
INTERNATIONAL LrreraTuRE. Edited by 
Notan D. C. Lewis, M.D. ANp BERNICE 
ENcLE, A.B., M.A. Pp. 952. New York: Ox- 
ford University Press, 1954. Price, $15.00. 
Tus is one of those labors of love in which 

the author-editors have digested a vast num- 
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ber of papers, monographs and books writ- 
ten about the many psychiatric problems en- 
countered in World War II. The book was 
prepared at the New York Psychiatric Insti 
tute and made possible by a grant from the 
Research Commission on Dementia Praecox 
of the National Association for Mental Health, 
from funds supplied by the Supreme Council 
33 Scottish Rite Northern Jurisdiction 
rhe contents are most complete cover 
ing Administration, Aviation, Legal Problems, 
the Psychopath, Psychosomatic Illness, Psy- 
: Selection, Induction 
and Training, Combat, Demobilization and 
Rehabilitation, the Psychiatric 
finally a discussion of the lessons to be learned 
It would be a rare physician who did not 
learn something from so many authors writ 


choses Psychoneuroses, 


Team and 


ing on such pertinent medical subjects. There 
is an author index as well as book and article 


references 
PLANNING GuIDE FoR RapioLtocic INSTALLA 
riONs. BY THE COMMITTEE ON PLANNING OF 


INSTALLATIONS OF THE Com- 
PusBLic RELATIONS OF THE 
COLLEGE OF RaploLocy, WEN- 
Scott, M.D., CHAIRMAN, Associate 
Professor of Clinical Radiology, Washington 
University School of Medicine. Pp 336: S89 
Year Book Publishers, In« 

$8.00. 


RADIOLOGI 
MISSION ON 
AMERICAN 
DELL G 


ills. Chicago 
1953. Price 

unig ue and much needed volume pre 
sents the results of a cooperative undertaking 
by radiologists, Roentgen-ray equipment and 
film manufacturers, and representative s of the 
Federal health agencies, the American Hos 
pital Association and the American Institute of 
Architects. Material previously available, it 
at all only in widely scattered sources, has 
been brought together for the benefit of anv- 
one involved in the planning of a new depart- 
ment of radiology or in the modernizing of an 
existing one As an introduction, flow charts 
for personnel, patients and films are presented 
illustrating the analysis of the inter-relation- 
ships in the present-day complex Roentgen- 
ray department. 

Installations varying in from 
small private office to largest hospital depart- 


magnitude 


ment receive consideration and everything is 
covered from decor and air-conditioning to 
some of the economic considerations in estab- 
lishing a private radiologic office. There is 
authoritative information on setting up radio- 
designing for 
radiation protection, including Roentgen-rays 
million Cobalt-60 


isotopes laboratories and on 


up to two volts, and 


REVIEVS 


AND NOTICES 


The dithcult probl m of design 
equipment 


Cesium-137 
ing operating room Roentgen-ray 
to comply with fire underwriters’ regulations 


IS described HH S 


PREVENTIVE Dentistry. By Josep C. Mur 
er, D.D.S., Pa.D., Asst. Prot., Dept. ot 
Chemistry and School of Dentistry, MAYNARD 
kK. Herne, D.D.S.. M.S., Dean, School of 
Dentistry, and Harry G. Day, Sc.D., Chait 
man, Dept of Chemistry, Indiana University 


Pp. 336; 56 ills. St. Louis: C. V. Mosby Co 
1954. Price, $8.50 
student or practitioner readin thi 


book cannot help but receive both stimulation 
and encouragement in seeking the answer to 
many of the 
the dentist; and, to a lesser extent the physi 
consulted regardin: 


everyday proble ms controntin: 


cian, who, at times, is 
dental problems 
Chapter 1, dealing with the diagnosis and 
evaluation of dental caries, is presented in at 
excellent offers a guide to th 
dentist in the this disease 
Chapter 5 on through to Chapter LO, ine lu 


manner the 


manne4r and 


control of 
sive, explains in a clear, concise 
broad field of dental disease 


proble 


as a public healt] 


The last three chapte rs ce aling with nutri 


tion, prevention ot periodontal disease, and 


control of ora offers valuable informa 


tion to the 


cance! 


general practitioner of dentistry 


who is in a unique position to detect car! 
signs of nutritional deficiencies and other ora 
mucosal changes 
The book is highly recommended as offer 
ing interesting and instructive reading 
I. 
THe Bittrotru Gastric Resecrion, Wit! 


SURGERY O1 
Moore, |! 
Harkins, M.D., Kin 
Washington, an 


PARTICULAR REFERENCE TO THI 
Peptic Utcer. By Horace G 
M.D., Henry N 
County Hospital, Seattle, 


University of Washington School of Medi 
cine. Pp. 140; 35 ills. Boston: Little, Brow 
& Co.. 1954 Price. $7.50 

Tris book presents a cone ise review 


gastric physiology with reference to the al 


normal physiology of peptic ulcer diseas: 
Preoperative and postoperative care is als 
and the tec! 
nique for partial gastric resection is describ« 
clearly. 


neuver®rs 


adequately reviewed authors’ 
They present several practical m 
that have found by othe: 
facilitate resection, Tl 
tec hnique carries one through to where eith 


he en 


greatly to gastric 
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the Billroth I or Billroth II type of anastomo- 
sis can be done and the authors describe the 
Billroth I type of anastomosis. The latter 
portion of the book presents the argument for 
Billroth I type of anastomosis, and in doing 
so, covers the postoperative sequelae that are 
encountered in both types of gastric resection. 
Altogether, the authors present the back- 
ground of partial gastrectomy and then bring 
one up-to date, leaving the reader with a very 
clear understanding of the principles of gas- 
tric resection primarily for ulcer. To this has 
heen added the suggestion that Billroth I 
type s of prom dures ure more easily performed 
ind may well afford better function post- 
operatively 


PSYCHOSOMATK Cast Book By Roy R. 
Grinker, M.D., AND Frep P. Rossins, M.D., 
Nic hael Reese Hospital. Pp. 346. New York: 
The Blakiston Co., Inc., 1954. Price, $6.50. 


fue widespread acceptance of the psycho- 
somatic point of view has resulted in an 
increasing number of books devoted to this 
topic. The present volume, based upon case 
histories, emphasizes the multiple causality 
ind the many complexities of psychosomatic 
illness 

In many instances, this involves more de- 
tails of a psy hiatric nature than the average 
physician is able to understand and, indeed, 
this very emphasis, essential to better under- 
tanding, unfortunately may deter many prac- 
titioners from studying this case book. For 
( xample . the authors emphasize the very early 
hild-mother relationships among the causa- 
tive factors in the production of disorder and 
lisease. Because the early disturbances in this 
re lationship cannot reach the degree of con- 
ciousness which enables the subject to re- 
nember them in later life they express them- 
elves in somatic dysfunctions only. They take 
lace before adequate myelinization of the 
cerebral neurons has occurred which means 
that they are deeply woven into the fabric of 
he personality and are not accessible to or- 
inary forms of psychotherapy. 

rhe authors frown on recent attempts to 
tablish stereotypes of personality to be 
rrelated with particular psychosomatic syn- 
romes or diseases. They do not believe that 
r knowledge at this time enables us to 
rmulate these specific attributes of person- 
ity that can be significantly related to 
ecial diseases. ; 

Written by authorities, this book represents 
sound and conservative approach and the 
ly drawback is the one that is inherent in 


all writing on this subject: If it is adequate 
from a psychiatric standpoint it is too diffi- 
cult for the average physician to understand 
and if it is oversimplified in order to make 
ii understandable it has very little value. 

E. W. 


NEW BOOKS 


rhe Third Annual Report on Stress. By Hans 
Se_ye, M.D., PH.D. (Pracue), D.Sc. 
F.R.S. (Canapa), University 
of Montreal and ALEXANDER Horava, 
M.D. (Lausanne), University of Mon- 
treal. Pp. 637; 31 ills. Montreal: Acta Inc., 
1953. Price, $10.00. 

Once again Dr. Selye has compiled the liter- 
ature on Stress for the past year. This report in- 
cludes 5,741 references. 

As he has done in the past reviews, he has 
included his thoughts concerning a sketch for 
the unified theory of medicine at the end of 
the volume in which the Stress Concept and 
its Kelationship to Disease are discussed. This 
volume is extremely valuable and will be 
helptul to workers in the field. W. P. 


Biologisch-Medizinisches Taschenjahrbuch, 
1954. By Dr. Mep. Hans HAFERKAMP. 
Pp. 580. Stuttgart: Hippokrates-Verlag 
Marquardt & Cie., 1954. Price, DM 7.50. 


Proceedings of the Annual Meeting of the 
American Heart Association Council for 
High Blood Pressure Research, 1953, Vol- 
ume 2. Pp. 96; 33 ills. New York: Ameri- 
can Heart Association, 1954. Price, $2.00. 


Bibliography of Occupational Health, 1909- 
1953. Public Health Bibliography Series 
No. 9. Edited by Frances L. Hystop, 
B.A., and W. M. Gararer, D.Sc. Pp. 110. 
Washington: U. S. Government Printing 
Office, 1954. Price, $.35. 

A valuable list, conventiently arranged, of 
Public Health Service references in the field of 
occupational health, issued from 1909 through 
1953. 


The Relation of Lean Body Weight to Metab- 
olism and Some Consequent Systematiza- 
tions. By ALsBert R. BeHnke. Pp. 48; 12 
ills. New York: New York Academy of 
Sciences, 1953. Price, $1.25. 

Tuts monograph by an authority in the field 
of body specific gravity and lean body mass is 
intended for research workers. The relationships 
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betwee t isn ind various bodily param 
eters h ht veight surface irea, lean body 
lass, an thers, are dealt with in mathematical 
terms WwW. S 
Psychotic in Neurotic Illness in Twins 


1954 Medi il Pr OTeSS 


Antibiotics. By | \ 


Medical Research Council Special Report 
Series No. 278. By ELior SLATER Pp. 385 
London: Her Majesty's Stationery Office, 


1953. Price, $4.75 


isenkontrast-Hdmatologie. By HANS FRANK: 


Pp. 75; 90 ills. Stuttgart: Georg Thieme 
Verlag, 1954 Intercontinental Medical 
Book ( OTpol ition, New York. | S 
Agents Price $2.30 
writte i ( d 
he ti f phase-« trast vic 
t t t rious normal 1 path 
gi t ts in the blood It ntai 
89 hot icrograpl whicl er 
the } Cc. Z 


\ Re vict dic al 
During 1953. Edited by Morris 


M.D. Pp. 345. New York: The 


Adt ah 


ISHBEIN 


Blakiston ( 1954. Price, $5.00 
is the 1 annual report in a erie 
signed t present the medical news of the 
ir. Va s helds re covered by men of out 
li eputatior The stwle rm. Ther 
chapter n ophthal docri 
habilitation and physical medici tw 
li is f tl chest and arteri 
t obstetric replaced 
ther is concer ith med 
psycl The t k is a stimulus for addi 
iol tha 1 he nore fect if 
h bi included the me f th 
th h the page extent. The , 
t ill physicia interested it 
t cent de t 


ROBINSON, TECH 
MANCHESTER 


Pp. 132. New 


| ONDON 


York Pitman 


Publishing ¢ rp., 1953. Price, $3.00 

THIS ph, by an authority on the 
hemisti biochemistry of antibiotics, i 
rl 1 with the methods of isolatioi 
I id synthesis of the antibiotics. The 
tor tl very of penicillin and the sub 
equent strid made by American industr in 
it f duction is related in an inte1 
ting manne! 

The monograph is clearly written, relatively 
brief and is up-to-date in this rapidly advancing 
fie le It is of particular importance to workers 


with special interest in the antibiotic field It is 
ended for the 


| physician 
practical 


clinica 
application of 


tics to patients with infectious diseas« 
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Technical Re p rte \ 12 
FAO/WHO Expert Committee on 
tion Third Report. Pp 
World Health Organizatio 


ort of the Nutrition Committee for South 


and East Asia. Third -Meeting, Bandung, 
Ind nesia, June 23-30 1953 Fo d and 
Aerie ulture Organization of the United 


Nations 
culture 


Pp 38. Ro 
Organization of the United Na 


tions, 1953. Price, $.40 


\Viathematical Deductions from Empirical Re 


Bail us 


lypertension and 


lations Between Metabolism, Surf e Ares 
and ( Annals \ lun 56 Arti | 
7. By HerMaN VON SCHELLIN S 
Naval Medical Resean Laboratory, U.S 


Submarine Base, New London, (¢ 
»1: 3 ills. New York: New York 
ot Sciences, 1954. Pri $1.00 
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NEW EDITIONS 


Nephrit By ArrHur M 


M.D Director of Medicine 


Beth Israel Hospital New York. 5th ed 
Pp OQS6 19 ills Philadk Iphia Lea & 
Kebiger, 1954. Price, $12.50 
It i the fift 
t | k t ) tl 
th fit t 
fourth ti has p in e) t task 
isior pi t hich tic 
itl | k 
experim t } book high 
pra 
titi R. K 


Textbook of Hist Revised by 
SmMirH, PH.D Sc.D Prot 
Anatomy nd Witrrep M 
Pu.D., Prot ot Anatomy 
Surgeons, Col 


Emeritus ot 
CoPpENHAVER, 


College of Physicians & 


umbia University. 13th ed. Pp. 775; 442 


Williar & Wilkins Ci 


ills Baltimore 


1953. Price, $9.00 

First published a half century wo 1904 
ind now in its 13th editi Bailey’s textb« 
hardl require idditio recommendatior \ 
in the case of the two pi ious editions it 1 
condensed slightly both i umber of pa 
ind figures. It is unitorm well written; abo 
two dozen new illystratior re included. Avoid 
ing the mass of pathological and physiologi 
detail which seems to |! singly lara 1 


textbooks, the editors of Baik 
fully the basic facts of microsco] 
inatomy in the normal subject N. B 


orn histology 
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